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THE    NATURE    AND    SIGNIFICANCE    OF    THE 

CHANGES  IN  THE  BIRTH  AND  DEATH 

RATES  IN  RECENT  YEARS.* 

Bt  Wamkb  F.  Willcox,  LL.D.,  Professor  of  Economics  ond  SUUistics, 
Cornell  UniversUy. 


Certain  important  changes  in  death  rates  are  revealed  by 
a  diagram  showing  annual  death  rates  for  a  populous  area 
through  a  long  series  of  years.  The  American  districts  best 
satisfying  these  two  conditions  are  Massachusetts,  for  which 
the  death  rate  since  1849  is  known,  and  the  old  New  York 
City,  for  which  the  death  rates  run  back  now  through  more 
than  a  century. 

The  accompanying  diagram  shows  the  death  rate  in  each 
of  these  areas  for  each  year  from  the  beginning  of  registration 
to  the  present  date. 


•Bftper  prawDted  at  the  joint  meeting  of  Seetaon  VIII  of  the  Second  Pui- American  Scientific  Congrea 
•ad  the  American  Stotietical  Aasoeiation,  Washington,  D.  C.  December  30, 1916. 
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This  diagram  illustrates  what  a  lai^er  body  of  evidence 
would  confirm,  that  the  perceptible  and  steady  decline  in  the 
death  rate  is  a  relatively  recent  phenomenon.  In  order  to 
test  the  correctness  of  this  inference,  the  average  death  rate 
has  been  computed  for  each  decade  and  the  ratio  found 
between  that  rate  and  the  rate  in  the  preceding  ten  years 
taken  as  100.    The  results  are  as  follows: 


D»te. 

Death  Bate  in 

Ratio  of  Rate  to  that  in  Fkeeeding 
Deeade-100. 

NewYoikCHy. 

New  York  City. 

]gOI-00 

26.8 
94.7 
25.8 
29.8 
80.8 
86.6 
81.7 
27.6 
26.8 
28.1 
19.0 
15.8 

18.0 
19.4 
19.7 
18.6 
19.1 
16.0 
15.5 

94.2 
104.2 
115.7 
101.6 
117.7 
89.0 
87.2 
97.1 
86.0 
82.8 
80.6 

1810-19 

isao-av 

181MK80 

184(M0 

186(^-60 

186(HW 

107.8 

1870-79 

101.6 

1880^ 

99.6 

1890^ 

97.1 

1900-09 

84.0 

1910-18 

96.7 

These  figures  show  that  the  decennial  death  rate  in  New 
York  City  rose  for  the  forty  years  following  1810-19,  but  has 
been  falling  since  the  Civil  War  and  is  now  much  lower  than 
ever  before.  In  Massachusetts  the  rate  rose  until  about  1880 
and  has  been  falling  since  that  date,  but  at  a  slower  rate  than 
in  New  York.  Decennial  rates  for  at  least  two  decades  have 
been  obtamed  in  twentynseven  European  countries  and  in 
every  one  the  rate  for  1901-10  was  lower  than  for  any  previous 
decade.  This  evidence  shows  that  the  decrease  of  the  rate  is 
well-nigh  imiversal  in  Europe.  A  few  exceptions  to  the  rule, 
however,  are  found  in  other  parts  of  the  world;  namely, 
Ontario,  Canada,  Connecticut,  Michigan,  Vermont,  Chile, 
Jamaica^  Japan,  and  Ceylon.  But  in  some  of  these  the  rates 
at  earlier  decades  were  incredibly  low  and  the  apparent  increase 
was  probably  due,  in  part  at  least,  to  more  complete  returns 
of  deaths  in  the  later  years. 

The  diagram  also  suggests  that  the  annual  fluctuations 
began  to  decrease  at  about  the  same  time  that  the  rates  began 
to  fall.    To  judge  whether  this  is  a  general  or  only  a  local 
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^diange,  conditions  in  the  twenty-three  countries  of  Europe* 
for  which  the  rates  as  far  back  as  1870  are  known  ha'  e  been 
-examined.  The  average  annual  variation  has  been  deter- 
mined. Naturally  the  successive  years  between  which  the 
jpreatest  variation  occurred  were  the  years  of  transition  from 
peace  to  war  or  uice  versa.  Thus,  the  greatest  changes  occurred 
between  1871  and  1872  and  between  1870  and  1871.  The 
war  of  1876  exerted  a  less  noteworthy  influence.  On  the 
whole,  the  annual  fluctuations  have  decreased  but  the  change 
18  less  obvious  and  uninterrupted  than  students  of  individual 
•cities  or  countries  might  expect. 

Both  the  steady  decrease  in  the  death  rate  and  the  slow 
reduction  in  the  annual  fluctuations  mark  and  measure  man's 
progressive  emancipation  from  physical  ills  of  disease  or 
famine,  which  are  closely  dependent  upon  climate  and  season, 
.and  we  might  have  thought,  before  August,  1914,  from  the 
political  ills  of  war  and  revolution. 

In  New  York  State  between  1894  and  1909  there  was  a 
marked  decrease  in  mortality  during  July  and  August  as  com- 
pared with  the  average  for  the  entire  year.  I  believe  no  sim- 
ilar studies  have  been  made  for  other  states.  In  default  of 
other  evidence  we  may  conclude  that  one  factor  in  the  dimin- 
ishing death  rate  has  been  an  increased  control  of  deaths  in 
summer.  If  this  should  prove  to  be  a  general  fact,  it  would  prob- 
ably be  connected  with  the  success  of  efforts  to  reduce  infant 
mortality.  The  hot  months  are  especially  dangerous  to  infants, 
while  the  cold  months  are  especially  dangerous  to  the  aged. 

Age  influences  the  death  rate  more  powerfully  than  any 
•other  physiological  factor.  Most  people  know  that  the  death 
rate  is  lowest  at  the  age  of  puberty  and  very  much  higher  at 
the  beginning  and  end  of  life.  But  the  amount  of  difference 
is  not  commonly  realized.  In  New  York  State  boy  babies 
under  one  year  of  age  suffer  from  a  death  rate  65  times  that  of 
boys  of  10  to  14.  The  death  rate  of  nonagenarians  rises  to 
159  times  that  of  the  youth. 

'    It  would  be  a  natural  expectation  of  one  who  is  told  that  the 
-death  rate  is  rapidly  falling  that  the  gains  had  been  distributed 

*  For  tin  poipoM  th«  ibee  divHoo*  of  Gi«t  Britam  ftnd  IielaBd  and  the  eigh 
have  beeo  tfeated  aa  eonntricf. 
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somewhat  evenly  up  and  down  the  scale  of  years.  But  this 
anticipation  is  not  borne  out  by  the  facts.  Ehren  in  a  hurried 
survey  like  this,  two  points,  the  possible  increase  of  infant 
mortality  and  the  possible  increase  of  mortality  among  the 
aged,  call  for  mention. 

High  medical  authority  in  England  alleged  nearly  ten  years 
ago  that  infant  mortality  is  stationary  or  increasing  and  this 
conclusion  won  some  acceptance  in  the  United  States.  For- 
tunately the  figures  proved  to  ^be  susceptible  of  another  ex- 
planation. But  into  that  question  there  is  now  no  need  to  go, 
since  even  in  England  and  on  the  face  of  the  figures  infant 
mortality  has  decreased  since  1900.  Indeed  among  the  nine- 
teen countries  of  Europe  for  which  statistics  are  at  hand  there 
is  not  one  in  which  infant  mortality  has  shown  no  decrease 
since  the  beginning  of  the  twentieth  century.  In  the  United 
States  the  registration  of  births  is  still  very  defective  and 
there  are  no  large  population  groups  for  which  we  know 
the  true  infant  mortality,  that  is,  the  number  of  children 
dying  in  the  first  year  of  life  to  each  thousand  living 
births.  Our  best  substitute  for  this  figure  is  the  ratio  be- 
tween the  deaths  under  one  year  of  age  and  the  living 
children  under  one.  In  the  registration  states  of  1900,  com- 
prising 26.3  per  cent,  of  the  country's  population,  this  ratia 
fell  from  162.4  per  1,000  in  1900  to  141.7  in  1910,  indi- 
cating that  infant  mortality  fell  about  one  eighth  in  the 
decade. 

When  we  turn  to  the  other  end  of  life,  the  indications  of  our 
American  figures  are  less  gratifymg.  In  the  registration, 
states  of  1900  the  death  rate  decreased  between  1900  and  1910 
for  every  age  period  below  56  and  increased  at  nearly  every 
age  period  above  55.  On  this  point  our  experience  is  appar- 
ently at  variance  with  that  of  Europe.  *  The  latter  indicates 
that  before  1900  the  fall  in  the  death  rate  as  a  rule  extended 
to  all  ages  and  was  especially  great  at  ages  between  5  and  53, 
but  that  for  ages  above  55  it  was  slight  or  in  some  countries 
absent.*  The  English  life  tables  published  in  1915  and  speak^ 
ing  for  a  more  recent  period  show  that  at  every  age  above  5* 
years  the  mortality  in  1901-10  was  less  than  that  in  1891- 

•  Manh,  Stetktiqoe  bten.  da  MoaTcment  de  b  Popabtion,  Yd.  I,  pp.  481-489  and  450. 
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1900  and  that  the  mortality  in  1910-12  was  less  than  that  in 
1901-10.* 

The  apparent  increase  of  mortality  at  high  ages  in  our 
registration  states,  in  opposition  to  the  general  trend  in  other 
countries,  invites  and  should  be  given  more  careful  and 
thorough  analysis  than  it  has  thus  far  received  or  than  I  have 
been  able  to  give  it  for  this  paper.  Although  it  appears  in 
both  sexes,  it  does  not  show  itself  among  women  until  the  age 
of  60  is  reached,  while  among  men  over  45  the  death  rate  in 
1910  exceeded  that  in  1900.  It  appears  also  among  the  three 
classes  of  native  white,  foreign  bom  white,  and  colored,  earliest 
among  the  colored  with  whom  the  increase  appears  in  each 
sex  at  every  age  above  30,  latest  among  the  foreign  bom  whites 
with  whom  the  increase  does  not  appear  in  either  sex  until  the 
age  of  60  and  then  for  females  appears  only  for  the  ten  year 
age  period  60-69.  It  appears  in  a  prevailingly  agricultural 
state  like  Vermont  at  an  earlier  age  and  more  definitely  than 
it  does  in  a  prevailingly  industrial  state  like  Massachusetts  or 
Rhode  Island.  In  a  recent  reference  to  this  change,  based 
mainly  upon  the  figures  for  Massachusetts  and  New  Jersey 
between  1880  and  1910,  three  possible  causes  were  mentioned, 
"the  amalgamation  of  the  various  races  that  constitute  our 
population,"  "lack  of  adaptation  to  our  rapidly  developing 
civilization,"  and  "some  unknown  biologic  influence,"  and  a 
preference  for  the  second  was  indicated,  t  Thus  far  no  evi- 
dence has  been  produced,  I  believe,  showing  that  the  increase 
is  greatest  where  amalgamation  of  races  is  probably  affecting 
the  largest  proportion  of  the  population  or  where  the  lack  of 
adaptation  to  a  developing  civilization  is  greatest. 

An  influence  upon  mortality  which  the  United  States  is  in 
a  more  favorable  position  to  investigate  is  that  of  race.  Under 
this  term  I  do  not  include  those  residents  in  the  United  States 
who  or  whose  progenitors  were  bom  in  a  certain  country  or 
spoke  a  certain  language,  like  the  Scandinavians  or  the  French 
Canadians.  At  some  future  time  we  may  be  able  to  investi- 
gate the  death  rate  of  groups  like  those,  although  the  present 
position  and  sluggish  development  of  American  vital  statistics 

•Beg.  Qen.,  SoppkoMnt  to  76th  Ann.  Rep.,  Ft.  I,  Life  Tabka,  p.  20. 

t  Ffaherud  flak.  How  to  lire,  p.  282.    See  alw  Lewiuki-Corwin  in  New  York  TimeB,  Mftsatme  Sap- 
plemeat,  Dec.  19, 1015. 
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make  one  fear  that  the  facts  may  become  inaccessible  before 
the  country  is  ready  to  study  them.  I  refer  here  to  the  two 
great  races  of  white  and  Negro,  which  include  between  them 
more  than  99  per  cent,  of  our  population.  The  registration 
states  of  1900  contained  in  that  year  19,544,821  whites  and 
388,198  Negroes  and  many  more  in  1910,  groups  large  enough 
and  residing  in  states  widely  enough  scattered  to  make  the 
changes  in  their  death  rates  between  1900  and  1910  somewhat 
representative  of  the  changes  in  the  whole  country. 

The  death  rate  of  whites  in  these  states  fell  from  17.0  in 
1900  to  16.6  in  1910,  a  decrease  of  1.6  per  1,000,  or  8.8  p&r 
cent,  of  the  initial  rate.  Meantime  the  death  rate  of  Negroes 
in  the  same  states  fell  from  25.6  in  1900  to  26.0  in  1910,  a 
decrease  of  0.6  per  1,000,  or  2.3  per  cent.  These  figures 
show  that  the  fall  in  the  death  rate  during  the  decade  was  more 
than  twice  as  great  among  whites  as  among  Negroes.  Stating 
the  same  change  in  another  way,  the  death  rate  among  Negroes 
in  these  states  exceeded  that  among  whites  by  51  per  cent,  in 
1900  and  61  per  cent,  in  1910. 

But  to  compare  the  two  races  in  this  way  and  stop  without 
noting  whether  significant  differences  exist  between  the  age 
and  sex  composition  of  the  two  groups  might  easily  lead  us  into 
error.  Thus  among  the  whites  50.5  per  cent.,  but  among  the 
Negroes  only  48.3  per  cent,  were  male.  As  the  female  death 
rate  is  regularly  lower  than  the  male,  the  true  difference 
between  the  death  rate  of  the  races  would  probably  be  greater 
than  the  foregoing  figures  indicate.  Even  more  important  is 
the  fact  that  of  the  whites  21.6  per  cent.,  but  of  the  Negroes 
only  16.1  per  cent,  are  either  children  under  5  or  aged  55+ 
and  have  the  high  death  rate  characteristic  of  infancy  and  old 
Age. 

Probably  the  best  way  to  measure  the  effect  of  these  differ- 
ences in  sex  and  age  composition  is  to  compute  standardized 
death  rates  for  each  race.  When  the  death  rates  of  each  race 
for  a  given  sex  and  age  are  applied  to  the  population  of  the 
same  sex  and  age  in  a  standard  million  distributed  as  in  the 
registration  states  of  1900,  the  standardized  death  rate  in  1910 
is  found  to  be  15.5  for  whites  and  27.5  for  Negroes,  showing 
that  the  corrected  death  rate  of  Negroes  exceeds  that  of  whites 
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by  12.0  per  1,000,  or  77  per  cent.  The  corresponding  stand- 
ardized death  rates  in  1900  were  16.9  for  whites  and  29.0  for 
Negroes,  showing  a  fall  during  the  decade  of  1.4  per  1,000  for 
whites  and  1.5  per  1,000  for  Negroes.  But  in  1900  the  stand- 
ardised Negro  death  rate  exceeded  that  of  the  whites  by  72  per 
cent,  as  compared  with  77  per  cent,  in  1910.  The  standard- 
ized death  rate  among  female  Negroes  exceeds  that  among 
female  whites  by  61  per  cent,  in  1900  and  by  72  per  cent,  in 
1910,  while  the  difference  among  males  was  69  per  cent,  in 
1900  and  84  per  cent,  in  1910,  showing  that  the  difference 
between  the  males  of  the  two  races  is  greater  and  increasing 
more  rapidly  than  among  the  females.  The  death  rate  oi 
each  race  is  falling,  but  the  gap  separating  the  two  races  has 
seemingly  grown  wider.  Before  the  Civil  War,  according  to 
what  e\idence  we  have,  the  death  rate  of  Negroes  exceeded 
that  of  whites  by  29.8  per  cent,  of  the  lower  rate,  and  in  1890 
the  difference  was  56.5  per  cent.  These  earlier  rates  are  not 
strictly  comparable  with  each  other  or  with  those  for  1900  and 
1910,  partly  because  they  speak  for  different  areas,  neither 
ijf  which  agrees  with  the  registration  states  of  1900,  and  partly 
because  in  them  no  attempt  has  been  made  to  allow  for  differ- 
ences in  the  age  and  sex  composition  of  the  two  races  or  for 
changes  in  these  respects.  The  general  conclusions,  however, 
that  the  death  rate  of  each  race  has  fallen  by  approximately 
the  same  amount  and  that  the  ratio  by  which  the  Negro  rate 
exceeds  the  white  has  been  rising,  seem  to  be  supported  by 
evidence  enough  to  make  them  deserve  acceptance. 

Still  another  influence  upon  mortality  which  has  been 
recently  investigated  is  that  of  marital  condition.  European 
figures  indicated  long  ago  that  the  mortality  of  husbands  is 
much  less  than  that  of  bachelors  or  widowers  of  the  same  age 
and  the  conclusion  is  now  corroborated  by  figures  for  New 
York  State.  No  doubt  this  difference  is  largely  due  to  the 
selective  process  by  which  the  men  who  marry  are,  on  the 
average,  at  the  time  of  marriage  more  healthy  and  vigorous 
than  men  of  the  same  age  who  do  not  marry.  Evidence  that 
direct  benefits  to  health  accrue  from  married  life  is  found  in 
the  death  rate  of  widowers,  which  is  much  higher  than  that  of 
husbands,  in  the  death  rate  of  Catholic  celibate  clergy,  which 
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is  higher  than  that  of  Protestant  clergy,  most  of  whom  are 
married,  and  in  the  death  rate  of  all  males  during  the  years  at 
which  marriage  is  most  common.  The  normal  and  usual 
course  of  mortality  in  each  sex  is  for  a  slow  but  steady  increase 
to  begin  just  after  the  minimum  is  reached  in  the  esLrly  teens, 
and  to  continue  with  accelerating  rapidity  to  the  end  of  life. 
To  this  course  there  is  no  significant  exception  among  women, 
but  among  men  in  several  countries  the  increase  is  checked 
or  even  turned  into  a  slight  decrease  for  a  longer  or  shorter 
period  between  the  ages  of  20  and  35  when  marriage  is  most 
common.  The  probable  explanation  is  that  the  normal 
increase  of  mortality  during  these  years  is  nearly  or  quite  neu- 
tralized by  the  steady  transfer  of  many  men  from  the  less 
healthy  bachelor  state  to  the  more  healthy  married  state. 
The  explanation  finds  some  support  in  the  fact  that  during 
these  years  the  death  rate  of  bachelors  treated  separately  rises 
steadily  with  age.  On  the  whole,  the  evidence  justifies  the 
inference  that  marriage  exerts  a  directly  beneficial  influence  on 
men's  health  and  prospects  of  longevity.  For  wives  the  facta 
are  less  favorable.  In  New  York  the  death  rate  of  wives 
between  20  and  29  is  greater  than  that  of  single  women  at  the 
same  age  period.  The  difference  is  slight  and  part  of  it  no 
doubt  is  due  to  the  fact  that  wives  20  to  29  years  of  age  are,  on 
the  average,  more  than  two  years  older  than  spinsters  belong- 
ing to  the  same  age  group.  But  as  less  than  half  the  difference 
can  be  thus  explained,  it  seems  clear  that  in  New  York,  as  in 
most  other  areas  in  which  the  facts  have  been  determined,  dur- 
ing the  early  years  of  married  life  wives  have  a  higher  death 
rate  than  spinsters  and  probable  that  the  difference  is  largely 
due  to  the  dangers  attending  childbirth,  especially  among 
primiparae.  But  though  the  mortality  of  wives  20-29  years 
old  is  greater  than  that  of  spinsters  or  husbands  it  is  less 
than  that  of  bachelors. 

There  are  no  American  birth  rates  which  extend  over  a  long 
series  of  years  and  may  be  trusted  as  accurate.  In  default  of 
evidence  from  this  country  I  have  used  in  the  diagram  the 
birth  rates  for  England  and  Wales  since  1838  and  for  Berlin 
since  the  beginning  of  the  last  century.  The  diagram  shows 
that  the  birth  rate  was  probably  at  its  maximum  about  1875 
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and  has  decreased  almost  steadily  since  that  date,  that  the 
decrease  in  England  has  been  about  one  third  and  in  Berlin 
about  one  half  of  the  maximum  amount,  that  the  variations 
both  from  year  to  year  and  through  longer  p)eriods  were  greater 
in  the  cit>  than  in  the  entire  state,  that  the  decrease  since 
1876  has  been  almost  uninterrupted,  that  there  was  a  marked 
depression  in  both  areas  in  1890,  and  that  Berlin  had  a  much 
more  notable  depression  in  1871.  If  in  the  other  diagram  we 
bad  used  the  death  rates  for  Berlin,  high  points  on  that  curve 
would  have  been  revealed  in  1871  and  1890  when  the  birth 
rates  were  low. 


As  a  rule  influences  which  tend  to  increase  deaths  tend  also 
to  decrease  births,  and  influences  which  tend  to  decrease 
deaths  tend  to  increase  births.  This  appears  even  in  the 
rhythm  of  each  day,  Italian  figures  apparently  showing  that 
deaths  are  most  frequent  and  births  least  frequent  in  the 
afternoon.  There  is  also  a  yearly  as  well  as  a  daily  rhythm 
traceable  in  the  figures  but  in  this  case  the  reciprocal  relation* 
ship  is  between  conceptions  as  mirrored  in  the  births  nine 
months  later  and  deaths.  There  is  some  evidence  that  during 
the  late  spring  and  early  summer  and  again  during  the  late  fall 
the  death  rate  is  low  and  the  conception  rate  high.  There  is 
some  evidence,  likewise,  that  during  the  late  winter  and  the 
late  summer  the  death  rate  is  high  and  the  conception  rate  low. 
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This  reciprocal  relationship  between  births  or  conceptions  and 
deaths  appears  also  in  the  case  of  any  great  social  calamity. 
As  a  war  or  a  pestilence  raises  the  death  rate,  so  likewise  it 
depresses  the  birth  rate,  and  in  estimating  the  social  effect  of 
either  it  is  of  the  first  importance  to  consider  not  only  the 
deaths  it  has  caused  but  also  the  burths  it  has  prevented.  For 
example,  in  Massachusetts  between  1860  and  1864  the  death 
rate  rose  from  18.7  to  22.8,  an  increase  of  4.1  per  1,000,  and 
the  birth  rate  fell  from  29.3  to  24.2,  a  decrease  of  5.1  per  1,000. 
In  Sweden  continuous  and  trustworthy  records  of  births  and 
deaths  have  been  maintained  without  a  break  since  1749,  a 
longer  period  than  in  any  other  country.  The  year  1773  was 
marked  by  the  heaviest  death  rate  of  this  century  and  two 
thirds  and  during  that  year  the  burth  rate  was  also  lower 
than  in  any  year  before  or  since.  The  most  universal  and 
fatal  epidemic  which  has  afflicted  ci\ili2ed  countries  of  recent 
years  was  probably  the  first  of  the  recent  visitations  of  influ- 
enza, which  spread  over  Europe  and  America  in  the  winter  of 
1889-90  and  caused  in  New  York  State  about  5,000  deaths. 
Wherever  the  births  were  reported  and  published  by  months 
one  finds,  nine  months  after  the  influenza  epidemic  was  at  its 
height,  a  marked  shortage  of  births.  There  were  at  least 
200,000  fewer  births  in  Europe  in  1890  than  the  average  annual 
number  for  the  preceding  five  year  period. 

Now  the  most  marked  change  in  the  burth  rate  during  the 
last  half  century,  a  change  revealed  by  a  comparison  of  the 
two  diagrams,  has  been  the  gradual  decline  and  almost  com- 
plete disappearance  of  this  reciprocal  relationship  between 
burths  and  deaths  and  the  appearance  in  its  place  of  a  tend- 
ency for  births  and  deaths  to  change  in  the  same  way  rather 
than  in  opposite  ways.  Before  proceeding  to  consider  the 
causes,  let  me  set  forth  the  facts  a  little  more  fully. 

1.  The  birth  rate  and  death  rate  now  remain  approximately 
the  same  in  any  given  country  during  any  few  years.  The 
sharp  annual  variations  which  characterized  these  rates  and 
which  are  still  traceable  in  the  statistics  of  undeveloped 
countries  are  disappearing. 

2.  The  tendency  of  both  death  rates  and  birth  rates  is 
to  undergo   large   and   important   modifications   in   longer 
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periods  of  time.  The  sharp  up  or  down  movements  in 
both  curves  connected  with  such  causes  as  war,  pestilence, 
or  famine,  on  the  one  hand,  or  bountiful  harvests  and 
cheap  food,  on  the  other,  are  being  succeeded  by  a  steady 
progressive  "downward  movement  in  the  death  rate  and  the 
birth  rate. 

Regarding  the  birth  rate  in  the  United  States  we  know 
practically  nothing.  But  in  default  of  this  information  I  have 
found  an  available  substitute  by  comparing  the  number  of 
children  under  5  years  of  age  at  the  date  of  each  census  with 
the  number  of  women  1&-44  years  of  age  at  the  same  census. 
The  results  are  given  in  the  following  table,  in  which  the  fig- 
ures before  1850  are  estimated  from  such  data  regarding  sex 
and  age  as  the  earlier  censuses  afford. 

p.                                        Number  of  Children  Under  5  Yean  of 
^^'                                Age  to  1,000  Women  16-44  •  Years  of  Age. 

1800 , 076 

1810 976 

1820 928 

1830 877 

1840 835 

1850 699 

1860 714 

1870 649 

1880 635 

1890 654 

1900 641 

1910 608 

During  the  sixty  years  1850-1910  the  number  of  children 
to  1,000  women  of  child-bearing  age  decreased  in  the  United 
States  by  191,  or  an  average  of  32  in  each  decade.  There  are 
only  about  seven  tenths  as  large  a  proportion  of  children  in 
the  United  States  now  as  there  were  in  1850.  If  we  assume 
that  the  change  will  continue  in  the  direction  in  which  it  has 
been  moving  ever  since  1860  and  at  this  average  rate  of  32  in  a 
decade,  the  number  of  children  under  5  in  the  country  to  each 
1,000  women  16-44  will  be  as  follows: 

^la  Older  to  redoM  the  enor  of  tbe  ertimatei  b  the  ewBer  decades  to  »  nunfanmn,  agei  1(M4  mn 
eboHD  iDftcMl  of  15-40,  the  mon  wul  fimita. 
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1920 476 

1930 444 

1940 412 

1950 380 

2000 220 

2050 60 

2060 28 

2070 0 

The  figures  indicate  that,  if  changes  like  those  which  have 
been  in  progress  in  the  United  States  since  1850  should  con- 
tinue unchecked  for  a  century  and  a  half,  there  would  be  no 
children  left.  Let  me  not  be  understood  as  predicting  a  con- 
tinuance of  the  movement  for  any  long  p>eriod  in  the  future. 
But  often  the  best  method  of  bringing  home  to  ourselves  the 
vast  sweep  and  significance  of  the  changes  revealed  by  statis- 
tics is  to  project  them  into  the  future  and  see  whither  they  lead. 
No  doubt  social  movements  do  not  occur  along  straight  lines. 
On  the  contrary  sharp  inflections  in  the  curves  of  social  change 
are  frequent.  But  it  is  one  of  the  main  duties  of  statistics  to 
point  out  the  trend  of  the  stream  along  which  society  is  moving 
and  thus  perhaps  to  arouse  a  desire  for  a  change. 

This  tendency  to  a  decline  in  the  birth  rate  is  in  nowise 
confined  to  the  United  States.  On  the  contrary  the  move- 
ment in  most  European  countries  has  been  in  the  same  direc- 
tion. In  twenty-four  European  countries,  all,  except  Ireland, 
Portugal,  and  Bulgaria,  for  which  the  records  are  at  hand,  the 
birth  rate  1901-10  was  lower  than  in  the  preceding  decade  and 
in  nearly  all  of  them  it  was  lower  than  in  any  earlier  decade. 

In  considering  the  causes  of  this  great  change,  let  me  refer 
first  to  the  position  of  Herbert  Spencer.  He  has  argued  that 
the  various  organs  of  the  body  compete  with  each  other  for 
nourishment  and  growth,  that  the  surplus  not  required  by 
the  individual  is  all  that  can  be  devoted  to  the  continuance 
of  the  race,  that  no  other  system  makes  demands  upon  the 
body  as  heavy  as  those  of  the  nervous  system,  that  civilization 
and  education  are  steadily  increasing  this  drain  and  decreasing 
the  surplus.  He  finds,  therefore,  a  natural  and  inevitable 
connection  of  a  physiological  kind  between  an  advancing 
civilization  and  a  decreasing  birth  rate.  Some  students  of 
American  statistics  have  sought  to  find  support  for  this  posi- 
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tion  in  our  fragmentary  and  elusive  material.  I  cannot  go 
farther  with  the  question  this  morning  than  to  express  my 
judgment  that  these  efforts  have  not  been  successful  and  that 
there  is  no  conclusive  evidence,  statistical  or  otherwise,  in 
support  of  Spencer's  contention.  While  admitting  the  heavy 
and  increasing  demands  upon  the  nervous  system  made  by 
modem  conditions,  I  would  point  out  that  the  decreased  death 
rate  and  the  decrease  of  sickness  by  which  it  is  probably 
attended  mean  an  increase  of  human  vitality  and  so  of  the 
surplus  to  be  drawn  upon.  Whether  the  increased  expendi- 
ture on  the  nervous  system  equals  or  exceeds  this  increased 
surplus  no  one  has  even  tried  to  prove.  Until  that  is  done  I 
believe  the  Spencerian  theory  must  be  deemed  only  a  theory. 
Nor  can  we  admit,  as  others  have  argued,  that  the  decreased 
birth  rate  in  civilized  countries  is  due  either  to  the  growing 
abuse  of  alcohol  or  to  the  spread  of  venereal  disease.  Such 
arguments  have  come  mainly  from  special  students  of  these 
social  evils  and  such  students  often  lose  the  sense  of  proportion 
and  find  a  relief  from  every  social  ill  in  the  one  reform  on  which 
their  eyes  are  riveted. 

Walker  explained  the  decrease  in  the  American  birth  rate 
by  the  menace  to  the  American  standard  of  life  from  the  influx 
of  swarms  of  immigrants  accustomed  to  cheap  food  and  cloth* 
ing  and  bad  housing  and  to  the  effect  of  this  menace  upon  the 
birth  rate  primarily  of  the  native  stock  and  ultimately  of  the 
entire  population.  This  explanation  is  improbable,  because 
the  decrease  as  we  have  seen  began  as  early  as  1810,  when 
immigration  was  an  unimportant  influence,  and  has  been 
matched  in  Australia,  where  it  must  be  due  to  other  causes 
than  that  assigned  by  Walker,  since  Australia  has  had  no 
great  influx  of  immigrants. 

Turning  from  these  inadequate  explanations,  the  true  reason 
for  the  fall  in  the  birth  rate  is  that  in  modem  times,  mainly 
within  the^last  half  century,  births  and  the  birth  rate  have 
1  come  under  the  control  of  human  will  and  choice  in  a  sense  and 

;  to  a  degree  never  before  true.    Our  leading  American  author- 

e  ity,  Dr.  John  Shaw  Billings,  put  it  as  follows:  ''The  most 

g  important  factor  in  the  change  is  the  deliberate  and  voluntary 

i   I       avoidance  or  prevention  of  child-bearing  on  the  part  of  a 
i-  3 
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steadily  increasing  number  of  married  people  who  prefer  to 
have  but  few  children."  Before  this  change  began  the  birth  of 
a  child  was,  to  be  sure,  the  result  of  normal  physiological  pro- 
cesses, but  in  the  vast  majority  of  cases  the  birth  itself  did  not 
indicate  a  deliberate  preference  for  that  result  on  the  part  of 
both  or  either  of  the  parents.  There  is  not  a  single  one  among 
the  experts  who  denies  that  this  is  the  great  underlying  cause  of 
the  modern  decline  in  the  birth  rate  of  all  civilized  coimtries. 

In  considering  this  change  may  I  first  suggest  that  some 
such  change  was  an  almost  necessary  consequence  of  the  great 
decline  in  the  death  rate?  That  is,  if  the  death  rate  in  Europe 
had  declined  as  rapidly  as  it  has  and  the  birth  rate  had  not 
declined,  the  population  of  that  continent  would  now  be 
increasing  even  faster  than  the  wealth  or  the  food  supply. 
The  standard  of  living  would  be  sinking  and  we  would  proba- 
bly soon  relapse  into  our  former  ill  state.  It  is  the  decline  in 
the  birth  rate,  and  only  that,  which  has  enabled  mankind  to 
grip  and  hold  fast  the  advantages  promised  by  the  decline  in 
the  death  rate. 

But  there  is  a  very  important  difference  between  the  two 
changes.  It  is  probably  to  the  interest  of  society  in  the  long 
run  that  each  individual  should  be  given  a  chance  to  live  out 
his  life  to  old  age,  and  social  effort  directed  to  that  end  is 
beneficial  both  to  the  individual  and  to  society.  Thus  far  the 
interests  of  the  two  coincide.  For  this  reason  the  two  have 
cooperated  and  are  cooperating  effectively  to  reduce  the  death 
rate.  But  in  the  matter  of  the  birth  rate  there  is  a  lack  of 
adjustment  between  the  interests  of  society  and  those  of  the 
individual.  Society  is  deeply  concerned  that  enough  chil- 
dren should  be  born  to  secure  its  own  permanence  and  a 
reasonable  increase  and  that  those  children  should  have  the 
highest  promise  of  service.  The  individual  is  deeply  con- 
cerned not  to  compromise  his  own  future  by  assuming  responsi- 
bility for  wife  or  family  without  the  prospect  of  being  able  to 
maintain  them  in  accordance  with  his  standard  of  living. 
The  individual  may  often  see  for  himself  or  herself,  therefore, 
a  balance  of  advantage  in  abstinence  from  or  postponement  of 
marriage,  in  a  childless  marriage  or  a  small  family,  while 
society  from  its  point  of  view  might  conceive  it  to  be  most 
important  that  a  given  endowment  of  much  social  worth 
should  be  perpetuated. 
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If  there  were  time  it  would  be  easy  to  show  that  a  low  and 
diminishing  birth  rate  is  especially  characteristic  of  many 
strains  of  population,  like  college  graduates  of  both  sexes  and 
the  native  American  stock  of  the  New  England  states,  stocks 
perhaps  better  endowed  than  the  average  population  with 
hereditary  qualities  the  perpetuation  of  which  is  socially 
desirable. 

While  persons  engaged  in  grappling  with  public  health 
problems  should  interest  themselves  in  the  various  changes  I 
have  briefly  outlined,  the  main  question  which  my  figures 
raise  is  this:  How  shall  the  desirable  natural  increase  of  the 
population  be  secured  and  at  the  same  time  the  quality  of  the 
population  be  maintained  or  improved  by  securing  at  least  a 
normal  or  average  and,  if  possible,  a  more  than  normal  birth 
rate  and  natural  increase  in  the  strains  of  population  which  are 
of  the  best  stock  and  therefore  likely  to  transmit  qualities  of 
greatest  social  worth? 

In  this  difficult  field  a  few  general  principles  may  be  stated 
dogmatically,  which  I  would  be  glad  to  explain  and  defend,  if 
there  were  time. 

1.  The  death  rate  cannot  be  expected  to  fall  much  below 
where  it  now  stands  in  healthy  districts. 

2.  There  is  no  such  natural  limit  to  a  fall  in  the  birth  rate. 

3.  The  spread  in  the  volitional  control  of  the  birth  rate  is 
a  change  against  which,  even  if  we  believe  it  undesirable,  it  is 
hopeless  to  struggle. 

4.  Legal  regulations  of  marriage  in  the  efifort  to  diminish 
the  nimiber  of  births  of  diseased  or  otherwise  undesirable 
children  seem  likely,  unless  accompanied  by  segregation,  to 
do  more  harm  than  good. 

5.  The  social  service  rendered  by  parents  who  have  heredi- 
tary qualities  of  great  value  and  make  heavy  sacrifices  in  other 

.directions  in  order  to  rear  families  of  normal  size  or  larger  is 
likely  in  future  to  be  much  better  appreciated  and  requited. 

6.  Persons  interested  in  maintaining  the  numbers  and 
improving  the  quality  of  the  population  should  aim  not 
merely  or  mainly  at  a  continued  reduction  of  the  general 
death  rate  but  also  at  the  gradual  education  of  public  opinion 
towards  a  readjustment  of  the  birth  rate  in  various  classes 
which  will  enable  society  to  gain  from  its  best  strains  more 
than  it  can  do  imder  present  conditions. 
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STATISTICS  OF  IMPORTS  AND  EXPORTS.* 

By  Frank  R.  Ruttbb,  Assistant  Chief,  Bureau  of  Foreign  and  Domestic 

Commeroe. 


The  collection  of  statistics  of  imports  seems  a  simple  task. 
Dutiable  imports  must  be  declared  and  examined  for  purposes 
of  revenue.  Free  imports  must  be  declared  and  inspected,  at 
least  in  a  cursory  way,  to  make  sure  that  they  are  entitled  to 
free  entry.  Even  exports,  though  subject  to  no  duty  or  tax, 
must  pass  through  our  ports  or  our  customs  districts  on  the 
land  frontier,  and  it  is  obviously  easier  to  take  a  count  of  goods 
passing  a  given  point  than  to  count  them  at  the  numerous 
points  of  production  or  manufacture. 

The  problems  involved  in  the  collection  of  commercial  statis- 
tics are  doubtless  simpler  in  many  respects  than  those  met  in 
the  field  of  census  statistics,  labor  statistics,  and  crop  esti- 
mates. It  is  not  necessary  to  go  to  the  man,  as  in  the  enumera- 
tion of  the  population,  or  to  the  factory,  as  in  the  census  of 
manufactures;  nor  is  it  necessary  to  make  sure  that  the  returns 
obtained  from  a  few  selected  observers  are  typical  of  crop  con- 
ditions throughout  the  country.  Yet  there  is  a  serious  prob- 
lem in  import  and  export  statistics — a  problem  quite  distinct 
from  those  in  other  branches  of  statistics  and  one  that  has  not 
received  from  American  statisticians  the  attention  that  it 
deserves. 

Customs  control  does  not,  even  in  the  case  of  dutiable  im- 
ports, afford  an  adequate  check  of  accuracy.  The  primary 
duty  of  customs  officers  to  attend  to  questions  of  revenue 
unavoidably  and  unconsciously  diverts  their  attention  from 
statistical  requirements.  Conmiercial  statistics  have  been 
•described  as  a  customs  by-product.  This  phrase  aptly  brings 
»out  the  subordinate  part  that  statistics  play  in  the  customs 
•service.  A  statistical  check,  entirely  separate  from  the  check 
»on  the  duties,  is  needed  all  along  the  line. 

It  will  probably  conduce  to  clearness  to  point  out  three  famil- 
iar differences  between  the  statistical  system  of  Great  Britain 

*  Fkper  pnMDtod  at  tlw  amuiBl  meeting  of  the  Amerioan  Statistieal  AancUtioa,  WMhington,  D.  C, 
December  28, 1015. 
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and  of  the  leading  Continental  nations.  There  is,  first  of  all, 
a  distinction  between  "special"  and  "general"  commerce  in 
the  statistics  of  Continental  countries  that  applies  equally  to 
imports  and  exports.  In  theory  an  article  enters  "general" 
commerce  when  it  crosses  the  frontier;  in  practice  the  meaning 
is  somewhat  contracted,  since  most  coimtries  exclude,  even 
from  this  most  extended  category,  the  direct  transit  trade  and 
the  transshipment  trade.  "Special"  commerce,  on  the  other 
hand,  covers  only  that  part  of  the  "general"  commerce  that 
the  country  carries  on  on  its  own  account.  In  "special" 
exports  only  goods  that  are  produced  within  the  country  are 
included,  and  in  "special"  imports  only  goods  intended,  so  far 
as  the  customs  records  disclose  the  facts,  for  consumption 
within  the  country.  "  Special "  commerce,  therefore,  measures 
with  varying  degrees  of  success  the  importance  of  the  country 
as  a  producer  and  consumer  of  goods,  while  "general"  com- 
merce measures  the  importance  of  the  country  as  a  trading 
nation. 

In  Great  Britain,  as  in  this  country,  the  distinction  is  made 
more  directly,  but  less  logically.  British  exports  are  divided 
into  "British  goods"  and  "foreign  or  colonial  goods" — ^just  as 
we  divide  exports  into  "domestic  exports"  and  "foreign 
exports."  To  obtain  the  total  of  the  "general"  exports  ac- 
cording to  the  Continental  method,  these  two  classes  must 
be  added  together.  On  the  import  side,  British  and  American 
practice  approaches  more  closely  the  Continental;  goods  be- 
come "imports"  as  soon  as  they  cross  the  frontier,  but  do  not 
become  "imports  for  consumption"  until  they  are  released 
from  customs  control  and  are  free  to  circulate  throughout  the 
country. 

A  second  point  of  difference  is  the  greater  emphasis  placed 
on  the  distinction  between  free  and  dutiable  goods  in  the 
British  and  American  statistics  than  in  the  Continental. 
Doubtless  many  members  of  this  Association  have  been  sur- 
prised and  annoyed  to  find  that  it  is  difficult,  if  not  impossible, 
to  ascertain  from  the  commercial  statistics  of  many  Conti- 
nental countries  the  amount  of  duty  collected  on  a  given  arti- 
cle or  group  of  articles.  The  point  may  seem  to  be  of  too  little 
consequence  to  mention;  it  is  important,  I  take  it,  because  it 
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illustrates  the  official  view  of  statistics  still  prevailing  here  and 
in  Great  Britain,  as  contrasted  with  the  commercial  view  of 
statistics  on  the  Continent.  In  our  statistics  every  article 
has  been  marked  "free"  or  "dutiable''  throughout  the  tables 
of  imports  for  consumption,  imports,  and  (prior  to  July  1, 
1915)  foreign  exports.  Aside  from  the  imports  for  consump- 
tion, this  distinction  seems  of  no  real  commercial  impor- 
tance, and  in  the  case  of  foreign  exports  it  is  confusing  and, 
at  times  of  tarifiF  change,  actually  misleading. 

The  third  and  most  important  point  of  difiference  between 
British  and  Continental  statistics  is  the  requirement  of  a 
declaration  of  value,  as  well  as  quantity,  by  the  British  cus- 
toms. Values,  both  of  imports  and  exports,  must  be  declared 
by  the  importer  and  shipper  in  all  cases  here  as  well  as  in  Great 
Britain,  while  on  the  Continent  it  is  sufficient  in  most  cases  for 
the  importer  or  shipper  to  declare  the  quantity,  from  which  the 
value  is  calculated  annually  (or  more  frequently)  by  means  of 
average  values.  There  has  been  some  tendency,  at  least  in 
Germany,  towards  the  system  of  declared  values.  In  1909 
the  number  of  items  for  which  value  as  well  as  quantity  must 
be  declared  before  the  customs  was  increased  from  144  to  1,364 
in  the  exports  and  from  18  to  32  in  the  imports.  The  larger 
use  of  the  ad  valorem  duty  in  this  country  and  until  recently  in 
Great  Britain  and  the  larger  use  of  the  specific  duty  on  the 
Continent  is  undoubtedly  responsible  for  the  varying  emphasis 
laid  on  value  and  quantity  in  commercial  statistics. 

LEGAL  BASIS  FOR  STATISTICS. 

Our  statistical  system  is  derived  from  the  old  British  system. 
On  the  import  side  the  requirements  have  to  do  primarily 
with  the  collection  of  revenue,  and  statistical  returns  are 
obtained  incidentally.  At  first,  an  entry  was  the  only  formal 
document  required,  but  this  was  soon  supplemented  by  com- 
pelling the  importer  to  produce  a  commercial  invoice  as  evi- 
dence of  the  accuracy  of  his  entry.  By  law  of  July  14,  1862, 
the  invoice  must  be  certified  by  an  American  consular  officer. 

The  legal  basis  of  our  system  of  export  statistics  dates  from 
1820.  In  that  year  a  law  was  passed  requiring  shippers  to 
present  manifests  showing  the  quantity  and  value  of  their 
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goods  but  imposing  no  penalty  upon  them  for  failure  to  comply 
with  the  law.  The  master  of  the  exporting  vessel  was  likewise 
required  to  present  a  manifest  for  the  whole  cargo  showing 
much  the  same  data.  If  he  failed  to  comply  with  this  require- 
ment clearance  might  be  refused  and  if  he  sailed  without  clear- 
ance he  was  liable  to  a  penalty  of  $500. 

This  system  doubtless  worked  well  when  the  ship  master 
had  personal  knowledge  of  the  cargo  carried.  He  was  then  in 
a  position  to  check  the  accuracy  of  the  shippers'  statements. 

Under  modem  conditions  this  system  does  not  work.  The 
master  of  the  vessel  no  longer  knows  the  cargo.  Neither  he 
nor  the  agent  of  the  line  can  verify  the  statements  of  the 
shippers.  His  statement  of  value  merely  reproduces  the  state- 
ments of  the  shippers  and  afifords  no  test  of  accuracy.  From  a 
port  like  New  York  where  most  of  the  exports  are  shipped  in 
liners,  the  vessel  must  sail  on  schedule  time  and  an  element 
of  haste  is  introduced  that  renders  it  difficult,  if  not  impossible, 
even  to  make  sure  that  all  shippers'  manifests  have  been 
furnished. 

It  is  therefore  not  strange  that  at  our  large  ports  vessels 
have  been  permitted  to  clear  without  presenting  the  papers 
required  by  law,  on  the  assurance  that  a  complete  manifest 
would  be  furnished  within  four  days  after  sailing.  Shippers' 
manifests  are  frequently  missing,  yet  the  penalty  is  not 
imposed  on  the  master  of  the  vessel,  doubtless  because  it  is 
recognized  that  the  fault  is  not  primarily  his  but  the  shippers'. 

At  best  the  system  had  to  do  only  with  exportation  by 
water.  With  the  growth  of  railroads  exports  by  land  to  Can- 
ada and  Mexico  assumed  large  volume,  and  prior  to  1891  were 
very  inadequately  returned.  In  that  year  a  law  was  passed 
requiring  shippers'  manifests  and  car  manifests  based  in  part 
on  the  regulations  concerning  exportation  by  water.  A  new 
law  was  enacted  in  1893  which  still  regulates  shipments  to 
foreign  countries  by  land. 

While  the  shipper  by  vessel  has  in  a  great  majority  of  cases 
a  representative  at  the  seaport,  the  exporter  by  rail  has  no 
agent  at  the  land  frontier.  As  a  result  the  declaration  had  to 
be  prepared  by  the  interior  shipper  and  the  only  practical  way 
of  transmitting  the  declaration  to  the  collector  of  customs  was 
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by  entrusting  it  to  the  railroad  company.  The  penalty  for 
failure  to  present  a  manifest  was  not  applied  to  the  shipper 
but  (in  the  amount  of  $50)  to  the  agent  of  the  railroad  company 
who  carried  out  of  our  jurisdiction  goods  not  accompanied  by 
a  manifest. 

The  effect  of  the  change  in  law  is  reflected  in  the  exports 
through  Buffalo  to  Canada.  From  less  than  $500,000  in  1890 
the  figures  jumped  to  over  $4,000,000  in  1895. 

The  next  important  change  in  law  was  the  extension  of  the 
requirements  in  the  case  of  exports  by  vessel  to  shipments  to 
non-contiguous  territory.  This  took  place  in  1902,  after  the 
effort  to  collect  returns  without  due  authority  of  law  had  been 
proved  impossible. 

BPPORTS  TOWABD  IMPBOVBMBNT. 

For  many  years  it  has  been  realized  that  the  method 
employed  in  collecting  both  import  and  export  statistics 
needed  a  thorough  revision.  Departmental  and  inter-depart- 
mental committees  have  investigated  the  subject  and  have 
made  illuminating  reports  and  presented  recommendations. 
Two  committees — one  of  Treasury  officials  headed  by  Mr. 
N.  I.  Stone,  and  one  of  officials  of  the  Department  of  Com- 
merce and  Labor,  headed  by  Mr.  E.  Dana  Durand — ^were 
appointed  in  1911,  and  made  a  thorough  investigation  of  the 
subject. 

The  chief  complaints  from  business  men  are  concerned  with 
the  lack  of  fullness  and  timeliness  in  statistical  publications. 
The  lack  of  accuracy  in  statistics  of  imports,  as  well  as  exports, 
is  not  generally  realized,  yet  this  is  the  fundamental  defect 
and  gain  along  this  line  must  precede  any  elaboration  of  the 
present  classification.  There  are  five  lines  along  which  im- 
provement is  needed:  (1)  Accuracy;  (2)  timeliness;  (3)  classi- 
fication; (4)  presentation  of  results;  (5)  comparability. 

ACCURACY  OP  IBiPOBTS. 

Among  the  public  there  is  now  a  false  sense  of  security  in  the 
correctness  of  import  and  export  returns,  because  they  consti- 
tute a  by-product  of  customs  administration.  Customs 
officials,  however,  in  their  zeal  to  safeguard  the  revenue  are 
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prone  to  allow  their  attention  to  be  diverted  from  those  statis- 
tical data  that  do  not  directly  affect  the  amount  of  import 
duty.  There  is  considerable  error  in  the  statistics  of  dutiable 
imports;  more  in  the  statistics  of  free  imports;  and  most  of 
all  in  the  statistics  of  exports. 

At  the  same  time  it  is  believed  that  the  present  extent  of 
error  in  import  st3itistics  has  been  exaggerated.  The  results 
of  the  test  made  by  the  former  statistical  committees  covering 
transactions  at  New  York  for  one  week  in  August,  1910,  have 
been  described  as  "appalling."  The  two  sets  of  figures  then 
obtained  were  tabulated  respectively  from  the  "entry"  and 
from  the  "liquidated  returns. "  The  first  of  these  tabulations 
represented  the  facts  disclosed  by  the  entry  as  submitted  by 
the  importer  or  customs  broker;  it  did  not  represent  the 
statistics  as  corrected  for  obvious  errors  by  the  statistical 
ofi&ce  of  the  customhouse.  On  the  other  hand,  the  so-called 
"liquidated  returns"  represented  not  merely  the  changes  made 
on  the  entry  by  the  liquidation  clerks,  but  involved  a  careful 
reexamination  of  the  invoice.  The  basis  of  the  comparison, 
tlierefore,  was  between  returns  on  the  one  hand  less  accurate 
than  those  actually  compiled,  and  on  the  other  hand  returns 
more  accurate  than  could  be  compiled  from  the  entry  alone, 
even  after  liquidation.  The  old  test,  however,  served  a  most 
useful  purpose.  It  brought  out  clearly  the  substantial  inaccur- 
acy of  our  import  statistics,  and,  in  particular,  of  statistics 
more  detailed  than  the  tariff  calls  for.  And  it  brought  to 
statistical  clerks  in  the  customhouses  a  wholesome  distrust  of 
the  unverified  statements  of  importers  and  exporters. 

There  is  imperative  need  of  a  new  test.  The  larger  use  of 
ad  valorem  duties  under  the  present  tariff  necessitates  more 
frequent  consultation  of  the  invoice  since  a  statement  of 
quantity,  which  no  longer  affects  the  amount  of  duty,  is  often 
omitted.  Strong  representations  have  been  made  recommend- 
ing a  new  test  at  New  York,  but  the  unusual  pressure  of  work 
due  in  part  to  the  increase  in  exports,  and  in  part  to  the  efforts 
toward  perfecting  the  system  of  mechanical  tabulation,  have 
up  to  the  present  prevented  the  test. 

It  is,  however,  already  known  that  the  chief  errors  in  import 
statistics  result  from  inadequate  detail  in  the  entry,  and  failure 
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to  take  account  of  corrections  made  by  the  appraiser  and 
weigher.  The  first  of  these  errors  is  due  to  lack  of  a  statistical 
examination  of  the  entry  before  it  is  accepted.  The  examina- 
tion of  the  entry  is  a  hurried  one  and  is  made  by  clerks. more 
familiar  with  the  tariff  than  with  the  statistical  classification. 
It  is,  therefore,  entirely  natural  that  they  should  give  first 
attention  to  factors  that  afifect  the  revenue.  The  remedy,  as 
pointed  out  by  the  Statistical  Committees  of  1911,  is  to  provide 
a  separate  statistical  examination  of  the  entry.  While  plans 
are  being  made  to  put  this  reform  into  practice,  it  is  being  post- 
poned, in  part  for  administrative  reasons  and  in  part  to  await 
the  full  operation  of  the  new  export  regulations.* 

Whether  or  not  the  changes  made  in  liquidation  are  of 
sufficient  importance  to  be  incorporated  in  the  statistics  of  a 
following  month  has  not  yet  been  determined.  Liquidated 
returns  are  used  for  statistical  compilation  in  most  of  the  minor 
ports,  but  not  at  New  York,  Boston,  Philadelphia,  Baltimore, 
New  Orleans,  or  Chicago.  At  New  York,  liquidation  is  always 
from  three  weeks  to  six  weeks,  or  even  longer,  in  arrears;  the 
change  would  therefore  hasre  to  be  made  in  a  subsequent 
month;  and  in  most  cases  the  statistical  changes  noted  on  the 
entry  by  the  liquidator  are  not  material. 

As  an  ideal,  returns  should  be  compiled  from  the  invoice 
after  appraisement.  The  invoice,  however,  is  a  cumbrous 
document,  describing  each  lot,  and  sometimes  each  parcel,  in 
minute  detail,  and  usually  with  values  in  a  foreign  currency. 
The  entr^^,  on  the  other  hand,  is  a  summary  of  the  invoice,  and 
is  a  far  more  convenient  document  from  which  to  compile 
statistics.  For  convenience  and  economy,  therefore,  it  must 
be  the  document  used,  and  it  can  be  made  a  safe  guide  if  the 
proper  statistical  examination  is  made  before  its  acceptance. 

ACCURACY  OF  EXPORTS. 

Defects  in  the  statistics  of  exports  may  be  ascribed  chiefly 
to  lack  of  appropriate  penalties  to  insure  a  declaration  for  each 
shipment.  The  present  law  is  archaic,  penalizing  the  vessel 
rather  than  the  shipper  who  fails  to  fulfill  the  legal  require- 

*Siooe  this  paper  wm  written,  some  entry  clerks  at  New  Yoric  have  been  designated  to  examine 
rety  entry  for  statistieal  details. 
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ment.  It  is  most  desirable  also  to  have  the  original  shipper, 
who  best  knows  the  facts,  make  the  declaration. 

The  Committees  of  1911  recommended  a  law  compelling 
the  original  shipper,  if  in  the  interior,  to  present  with  the  goods 
a  declaration  to  be  forwarded  by  the  common  carrier  to  the 
seaport,  and  there  delivered  to  the  Collector  of  Customs. 
Penalties  were  provided  alike  on  the  shipper  who  failed  to 
present  the  declaration  and  on  the  carrier  who  accepted  a 
shipment  for  export  without  the  declaration.  The  purpose  of 
the  bill  was  excellent,  but  its  provisions,  in  my  judgment,  were 
too  drastic.  It  has  long  been  known  that  for  many  shipments, 
especially  from  New  York,  no  declaration  has  been  presented, 
and,  consequently,  that  the  goods  are  omitted  from  our 
record.  Last  spring  efforts  were  begun,  both  by  the  Statistical 
Bureau  of  the  New  York  Customhouse  and  by  the  Marine 
Division,  to  notify  delinquent  shippers  that  declarations  must 
be  presented.  Much  improvement  resulted,  but  this  practice 
is  merely  a  makeshift. 

A  more  serious  effort  to  accomplish  as  much  as  possible  by 
administrative  action  was  made  in  September,  1915,  when  the 
Secretary  of  the  Treasury  and  the  Acting  Secretary  of  Com- 
merce issued  new  export  regulations  (T.  D.  35708).  The  pur- 
pose of  the  new  regulations  is  to  compel  the  presentation  of  a 
declaration,  preferably  from  the  original  shipper,  for  every 
export  shipment.  A  vessel  is  not  to  be  allowed  to  clear  until 
declarations  from  all. shippers  have  been  presented  to  the 
Collector  of  Customs  at  the  port  of  exportation.  In  the 
absence  of  any  declarations,  the  vessel  may  clear  only  if  it 
gives  bond  to  furnish  within  iBifteen  days  all  the  missing 
declarations.  The  bond  is  in  the  sum  of  $500,  and  of  this 
amount  $50  is  to  be  deducted  for  each  declaration  not  pre- 
sented within  the  fifteen  days  allowed.  The  regulations 
aroused  a  storm  of  protest  and  in  pome  minor  respects  they 
were  amended  by  order  of  the  Secretary  of  the  Treasury  and 
the  Secretary  of  Commerce  on  December  14,  1915  (T.  D. 
35969),  and  the  date  on  which  they  became  effective  was  post- 
poned from  January  1  to  February  1,  1916.  In  the  revised 
draft  less  insistence  is  placed  upon  the  requirement  that  the 
original  shipper  make  out  his  own  declaration.     If  properly 
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autborizedi  an  agent  at  the  seaboard  may  perform  this  task* 
The  essential  thing  is  the  responsibility  of  the  shipper  him- 
self, and  the  presentation  of  a  proper  declaration. 

I  am  in  hopes  that  much  will  be  accomplished  by  the  new 
order.  I  am  inclined  to  think,  however,  that  it  could  be 
accomplished  more  easily  and  more  satisfactorily  by  a  new 
law  imposing  on  the  shipper  moderate  penalties:  (a)  For 
failure  to  file  a  declaration;  (b)  for  incorrect  declaration;  and 
(c)  for  failure  to  show  the  necessary  statistical  details.  This 
measure  should  contain  a  provision  authorizing  the  Collector 
of  Customs  to  call  for  the  original  invoice  in  all  cases  to 
determine  whether  or  not  the  declaration  is  correct. 

TIMELINESS. 

Timeliness  is  the  first  essential,  in  the  view  of  the  average 
business  man.  The  importance  of  this  factor  is,  of  course^ 
greatest  in  the  case  of  monthly  statistics.  Yet  for  the  last 
year  there  has  been  greater  delay  in  the  publication  of  the 
"Monthly  Summary  of  Foreign  Commerce,"  while  the  annual 
reports  are  being  printed  more  promptly  than  in  the  past. 
The  worst  record  is  that  for  October.  The  last  statement 
required  for  the  compilation  of  the  October  issue  was  not 
received  by  the  Bureau  of  Foreign  and  Domestic  Commerce 
until  December  16,  more  than  six  weeks  after  the  close  of  the 
month.  The  war  is  largely  responsible  for  the  delay  in  the 
receipt  of  monthly  returns  from  the  Collectors  of  Customs. 
Their  statistical  forces  are  in  many  cases  not  flexible  and  the 
number  of  men  compiling  the  export  returns  has  not  been 
sufficient  to  keep  abreast  of  the  great  increase  in  the  number 
of  export  transactions; 

The  special  effort  to  publish  returns  more  promptly  has,  in 
itself,  been  a  source  of  delay.  The  installation  of  mechanical 
tabulation  seemed  to  offer  the  best  means  of  expediting  the 
returns  without  mcreasing  the  expenditure  for  statistical  work. 
Since  July  1,  two  sets  of  returns  have  been  compiled  in  the  vari- 
ous customhouses,  one  for  transmission  daily  to  the  New  York 
Customhouse  for  mechanical  tabulation,  and  the  other  serving 
as  the  basis  for  the  monthly  returns  to  the  Bureau  of  Foreign 
and  Domestic  Commerce.    Obviously,  the  double  tabulation 
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has  caused  delay,  yet  this  was  unavoidable  since,  as  experience 
has  proved,  reliance  could  not  be  placed  from  the  start  on  the 
results  compiled  on  the  tabulating  machines. 

The  new' system  offers  at  least  three  advantages.  The 
first,  perhaps  obvious,  is  the  receipt  of  prompter  returns  from 
the  customhouses.  The  gain  will  probably  be  found,  when 
the  new  system  is  perfected,  rather  in  the  more  prompt  tabu- 
lation of  the  returns  when  the  month  is  over  than  in  the 
saving  of  time  in  the  original  compilation. 

The  second  advantage  to  be  derived  from  the  use  of  tabu- 
lating machines  is  the  elimination  of  much  purely  clerical 
labor — and  the  gain  from  this  will  be  found  chiefly  in  the  more 
careful  scrutiny  of  the  returns  that  will  be  made  possible. 
It  is  imperative  to  insist  that  the  clerks  relieved  from  clerical 
drudgery  shall  be  so  employed  as  to  lessen  the  element  of 
error  in  commercial  statistics  rather  than  to  effect  a  smaller 
expenditure  for  statistical  work.  Accuracy  is  largely  the 
reward  of  adequate  care  and  labor,  and  much  of  the  error 
that  has  crept  into  statistics  in  the  past  is  the  result  of  an 
insufficient  statistical  force  in  the  customhouses. 

The  third  advantage  from  the  new  system  is  its  greater 
elasticity,  and  the  consequent  ease  with  which  additional 
details  can  be  compiled.  The  labor  involved  in  increasing 
the  classification  when  the  returns  are  tabulated  mechanically 
is  far  less  than  when  compiled  in  blotters.  The  number  of 
cards  determines  the  time  required  for  mechanical  tabulation, 
and  the  number  of  cards  does  not  increase  proportionately  to 
the  number  of  items  in  the  classification. 

Up  to  the  present,  the  results  obtained  by  mechanical  tabu- 
lation have  been  disappointing.  It  is  not  known  whether  this 
is  due  to  inadequate  equipment,  to  a  lack  of  proper  checks  as  to 
accuracy,  or  to  a  failure  on  the  part  of  the  New  York  officials  to 
realize  fully  the  data  required  by  the  Bureau  of  Foreign  and 
Domestic  Commerce.  It  is  hoped  that  the  difficulties  can  soon 
be  overcome,  for  mechanical  tabulation  seems  to  be  the  most 
practical  means  of  increasing  the  timeliness  of  our  publications 
without  sacrificing  important  details.* 

^Snbttentbl  fgofftm  hm  been  made  once  Uiii  paper  wai  written,  throogh  eloaef  oooperatioa  between 
tiw  Bvesa  and  tbe  eastami  oflSeiata. 
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CLASSIFICATIOX. 

With  the  increasing  use  of  commercial  statistics  by  business 
men,  great  emphasis  is  placed  upon  the  need  of  specific 
information.  To  be  of  value,  returns  must  be  given  in  greater 
detail.  The  business  man  is  interested  in  a  particular  line, 
and  finds  of  little  or  no  help  returns  that  combine  his  products 
with  those  of  several  related  lines.  With  every  increase  in 
the  classification,  there  is  greater  liability  to  error.  The 
entry  that  describes  merchandise  sufliciently  to  determine 
the  proper  rate  of  duty  is  likely  to  be  passed,  even  though 
the  statistical  sub-class  is  not  shown.  Many  of  the  errors 
disclosed  by  the  former  test  were  due  to  this  cause.  In  the 
interest  of  accuracy,  therefore,  it  is  out  of  the  question  to 
expand  materially  the  import  classification  until  provision  is 
made  for  a  preliminary  statistical  comparison  of  the  entry  with 
the  invoice. 

The  greatest  need  for  an  expansion  of  the  classification  is 
found  in  the  case  of  exports.  The  most  detailed  classification 
of  exports  now  covers  less  than  600  items,  while  in  the  imports 
for  consumption  there  are  about  3,000  distinct  items.  The 
chief  preventive  of  an  increase  in  the  number  of  items  is  the 
indefinite  character  of  export  declarations.  So  many  articles 
are  described  merely  by  general  terms  that  it  is  out  of  the 
question  to  separate  articles  frequently  of  much  commercial 
importance. 

Defects  in  the  present  classification,  aside  from  its  incom- 
pleteness, are  the  incomparability  of  the  import  and  export 
schedules  and  the  failure  to  conform  to  current  commercial 
terms.  The  latter  defect  is  due  to  the  preservation  in  the 
tarifiF  of  many  terms  now  obsolete,  and  the  necessity  of  having 
the  statistical  classes  follow  closely  the  tariflf  items. 

The  whole  subject  of  classification  demands  most  careful 
investigation  and  the  Bureau  is  planning  to  undertake  this 
task  in  codperation  with  commercial  organizations  throughout 
the  country,  as  soon  as  the  success  of  mechanical  tabulation 
is  assured.  It  is  apparent  that  it  would  be  unwise  to  study 
this  question  imtil  the  limits  fixed  under  the  new  system  can 
be  ascertained. 
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PRESENTATION    OF    RESULTS. 

The  best  method  of  presenting  statistical  results  is  par- 
ticularly a  subject  on  which  the  advice  of  this  Association 
would  be  of  the  greatest  value.  Statistical  reports  continue 
too  long  to  follow  the  same  form  after  the  conditions  that 
first  determined  that  form  have  passed  away. 

The  statistical  year  is  still  the  fiscal  year  extending  from 
July  1  to  June  30.  This  seems  a  relic  from  the  period  when 
conmiercial  statistics  were  instituted  for  the  information  of 
the  government.  Now  that  they  are  no  longer  regarded  as 
solely  or  even  chiefly  of  interest  to  official  classes,  the  period 
to  which  they  relate  should  be  that  most  convenient  and 
least  confusing  to  the  public. 

The  business  year  differs  greatly  from  industry  to  industry 

and  even  from  establishment  to  establishment.    So  far  as 

I  have  been  able  to  ascertain,  the  calendar  year,  more  largely 

than  any  other,  is  used  for  business  accounts.     This  practice 

has  been  intensified  since  the  enactment  of  the  income  tax. 

Census  returns  of  manufactures  are  collected  chiefly  for  the 

calendar  year.     The  calendar  year  is  the  period  for  which 

commercial  statistics  of  most  foreign  countries  are  published. 

The  use  of  any  other  period  tends  to  confusion  since  it  is 

impossible  in  all  references  to  describe  the  period  as  **year 

ending  June  30." 

It  may  be  urged  in  favor  of  the  present  fiscal  year  as  a 
period  for  commercial  statistics  that  it  coincides  more  nearly 
than  the  calendar  year  with  the  natural  or  crop  year.    The 
retmns  of  wheat  exported  during  the  year  ending  June  30, 
1915,  for  example,  cover  approximately  the  crop  harvested  in 
1914j  while  on  the  calendar  year  basis  exports  from  that  crop 
H^ould  be  divided  over  two  distinct  years.     With  the  increasing 
industrial  character  of  the  United  States,  however,  this  con- 
sideration becomes  of  less  and  less  importance.    The  great 
users  of  commercial  statistics  are   the  manufacturers  and 
traders  rather  than  the  farmers.     It  would  always  be  desirable, 
I  take  it,  to  include  in  the  introduction  or  as  an  appendix  to 
the  annual  statistical  report  a  statement  by  fiscal  years,  or 
better  by  crop  years,  of  the  trade  in  several  of  our  staple  crops. 
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The  gain  in  clearness  and  in  comparability  with  census 
statistics  and  foreign  commercial  statistics  is  sufficient  in  my 
judgment  to  render  a  change  to  the  calendar  year  highly 
desirable.    To  effect  this  a  change  in  law  is  necessary. 

What  is  generally  understood  by  the  term  "imports"? 
Legally,  an  article  is  imported  when  landed,  whether  for 
inunediate  consumption  or  for  storage  in  bonded  warehouses. 
From  an  economic  point  of  view,  however,  bonded  warehouses 
may  well  be  regarded  as  foreign  territory.  The  door  of  the 
bonded  warehouse  is  really  the  economic  frontier  of  the 
country. 

Since  the  United  States  is  not  a  large  reSxporting  country, 
the  difference  between  "imports"  and  "imports  for  consump- 
tion" is  largely  one  of  time.  The  instances  in  which  goods 
are  exported  from  warehouses  are  few  as  compared  with  the 
instances  in  which  after  the  lapse  of  time  goods  are  entered 
for  consumption  within  the  country. 

Perhaps  the  distinction  is  most  clearly  brought  out  by  an 
illustration.  While  the  last  tariff  act  was  under  discussion 
wool  in  large  quantities  was  landed  at  our  ports  and  stored 
in  bonded  warehouses  until  December  1,  1914,  when  it  could 
be  withdrawn  without  payment  of  duty.  Was  such  wool 
really  imported  when  it  was  landed  or  when  it  was  removed 
from  the  warehouse? 

On  the  Qxport  side  we  have  a  clear  distinction  between 
domestic  exports  and  foreign  exports.  On  the  import  side 
imports  for  consumption  are  most  nearly  comparable  with 
domestic  exports,  yet  not  fully  comparable,  since  free  goods 
are  not  generally  warehoused  and  may  be  entered  for  con- 
sumption although  intended  for  reexportation.  To  be  strictly 
accurate,  dutiable  imports  for  consumption  should  be  com- 
pared with  domestic  exports  and  free  imports  with  domestic 
and  foreign  exports  combined. 

I  am  in  favor  of  adopting  as  the  basis  for  the  statement  by 
countries  imports  for  consumption  instead  of  imports — ^first, 
because  imports  for  consumption  correspond  more  closely 
to  the  economic  concept  of  imports;  secondly,  because  they 
are  more  comparable,  at  least  in  the  case  of  dutiable  goods, 
with  domestic  exports;  thirdly,  to  facilitate  comparison  with 
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foreign  statistics;  and  last,  to  avoid  the  confusion  resulting 
from  two  sets  of  returns,  the  distinction  between  which  is  not 
generally  understood,  while  the  difference  in  most  cases  is 
too  small  to  have  any  real  significance. 

How  far  is  it  desirable  to  continue  the  distinction  between 
"free"  and  "dutiable''  imports  and  foreign  exports?  In  the 
case  of  foreign  exports,  it  can  be  of  no  interest  to  the  reader 
to  know  that  any  particular  article  would  be  free  or  would  be 
dutiable  if  it  were  imported.  At  a  time  of  tariflf  change,  the 
distinction  is  really  confusing.  If  "free  foreign  exports"  means 
anything  to  the  reader,  it  means  that  the  article  shipped 
abroad  was  admitted  free  when  it  was  imported.  Yet  an 
article  subject  to  duty  when  imported  under  a  preceding 
tariff  would  be  recorded  as  free  if  reexported  after  the  article 
had  been  transferred  to  the  free  list. 

The  distinction  seems  of  little  value  even  in  the  case  of 

imports  by  countries.     In  a  country  statement,  the  reader 

is  interested  in  knowing  the  commercial  movement  of  the 

article  irrespective  of  its  tariff  treatment.     The  reader  would 

find  more  convenient,  I  am  sure,  a  statement  of  fiax  imported 

for  the  whole  of  the  fiscal  year  1914,  than  the  two  statements 

published  in  Commerce  and  Navigation  showing  the  imports 

separately  under  the  Payne- Aldrich  and  the  Underwood  Acts. 

The  detailed  statement  of  imports  for  consumption  shows 

not  only  whether  articles  are  free  or  dutiable,  but  the  rate 

and  amount  of  duty  on  each  item.     This  one  table  seems 

sufficient  for  showing  the  tariff  treatment  of  goods.     To  lump 

together  free  articles  and  articles  dutiable  at  5  per  cent. 

seems  no  worse  than  to  group  articles  dutiable  at  5  per  cent. 

and  100  per  cent. 

As  far,  however,  as  the  Bureau  has  felt  justified  in  going, 
is  to  eliminate  the  distinction  in  foreign  exports.  This  was 
done  on  July  1,  1915.  If  approved  by  appropriate  Con- 
gressional committees,  by  business  organizations,  and  by 
leading  statisticians,  the  distinction  will  be  discontinued 
likewise  in  the  monthly  returns  and  in  the  statement  by 
countries  in  the  annual  report. 

Is  the  basis  of  valuation  for  imports  correct?     This  country 
stands  with  a  minority  of  the  leading  nations  in  showing  the 
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value  in  the  chief  markets  of  the  foreign  country  where 
purchased.  Freights,  commissions,  and  other  non-dutiable 
charges  are  excluded.  As  a  result,  our  valuations  are  not 
comparable  with  those  in  the  United  Kingdom  and  most 
other  European  countries  where  both  exports  and  imports 
are  valued  at  the  national  boundary. 

Perhaps  the  most  striking  instance  of  the  unfortunate 
result  of  our  method  of  valuation  is  seen  in  the  import  prices 
of  rubber.  Notwithstanding  the  improvement  of  plantation 
rubber,  Para  rubber  is  still  quoted  at  a  slightly  higher  price. 
In  Brazil,  however,  there  is  a  heavy  export  duty,  which 
constitutes  an  important  element  in  the  price.  This  duty 
is  not  included  in  our  statistical  valuation  with  the  result  that 
the  value  of  India  rubber  imported  from  Brazil  during  the 
fiscal  year  1914  averaged  only  40  cents  a  pound,  while  the 
import  value  of  that  from  Ceylon  averaged  60  cents  a  pound. 

From  a  statistical  point  of  view,  the  valuations  should 
represent  the  value  at  the  frontier — in  the  case  of  exports, 
f.  o.  b.  values,  in  the  case  of  imports,  c.  i.  f.  values.  The 
change  suggested,  however,  can  not  be  effected  without  grave 
inconvenience  so  long  as  our  ad  valorem  duties  continue  to  be 
based  on  foreign  values. 

COMPARABILITY    OP    STATISTICS.* 

That  the  statistics  of  foreign  trade  of  different  countries 
are  far  from  being  comparable  is  generally  recognized,  but 
few  realize  the  extent  to  which  such  incomparability  exists. 
Four  of  the  causes  responsible  for  this  condition  are:  (1) 
Varying  definitions  of  the  terms  "imports"  and  "exports"; 
(2)  different  methods  of  determining  weight  and  value;  (3) 
inaccurate  declaration  of  origin  and  destination;  and  (4) 
differences  in  classification. 

Varying  Definition  of  ''Imports"  and  "Exports"    Attention 
has  already  been  called  to  the  distinction  in  most  continental 
countries  between  "special  commerce"  and   "general  com- 
merce."   International   comparisons   are   usually  based   on  - 
"special"  imports  and  exports.    Discrepancy  is  often  caused 

*  The  diaouaiioii  of  intarDational  sUtiitioal  oompttboxii  ii  bMed  on  my  report  on  Unifonn  Claanfi- 
CAtion  of  Merchnndiie,  pabliahad  by  the  Interactional  High  Commiaion,  Pm-Anerican  Fmanoial  Con- 
ference, 1916. 
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by  the  inclusion  in  some  countries  of  imports  of  raw  materials 
for  reexportation  in  manufactured  form,  and  similarly  by 
the  inclusion  on  the  export  side  of  the  articles  so  manufactured 
and  reexported,  while  other  countries  exclude  both  these 


Different  Methods  of  Determining  Weight  and  Value.  While 
in  general  the  weight  shown  statistically  is  intended  to 
represent  net  weight,  there  are  numerous  exceptions  to  this 
rule.  In  the  case  of  value  the  resultant  discrepancies  in 
commercial  statistics  are  much  more  apparent.  In  the 
majority  of  countries  the  effort  is  made  to  show  the  value  of 
exports  when  they  leave  the  country  and  the  value  of  imports 
when  they  reach  the  customs  frontier,  inclusive  of  freight 
and  insurance,  but  exclusive  of  import  duty.  The  United 
States  is  an  exception  since,  in  the  case  of  imports,  the  foreign 
value  (f .  o.  b.  port  of  lading)  instead  of  the  value  on  arrival 
(c.  i.  f.)  is  prescribed  by  law.  Freight  charges  are  not,  as  a 
rule,  sufficient  to  cause  a  marked  discrepancy,  but  the  exclusion 
of  certain  non-dutiable  charges,  such  as  export  duties  in  the 
country  of  origin  make  our  statistics  of,  say,  imports  of 
Brazilian  rubber  incomparable  in  point  of  value  with  the 
British  statistics  of  imports  of  the  same  conunodity. 

Inaccuraie  Declaration  of  Country.  The  exports  of  raw 
cotton  from  the  United  States  to  Germany  in  the  calendar 
year  1913,  according  to  our  own  returns,  amounted  to  1,000,000 
bales  more  than  the  Grerman  returns  record.  Russia,  on  the 
other  hand,  credits  this  country  with  more  than  twice  the 
amount  that  our  statistics  show.  The  large  transshipment 
trade  through  the  free  port  of  Hamburg  and  other  German 
ports  explains  the  first  of  these  discrepancies.  Shipments 
declared  for  Hamburg,  without  indication  of  any  further 
destination,  are  of  necessity  recorded  in  our  returns  as  exported 
to  Germany,  while  in  the  German  returns  only  the  cotton 
entered  for  consiunption  is  recorded.  In  the  case  of  Russia, 
the  reason  for  the  discrepancy  is  much  the  same.  Our  com- 
mercial relations  with  that  country  are  largely  indirect,  and 
as  a  result  large  quantities  of  American  cotton  for  Russian 
consumption  are  shipped  through  other  European  ports, 
largely  for  account  of  firms  located  in  such  ports.    Such  ship- 
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ments  have  to  be  recorded  in  our  returns  as  exported  to  the 
countries  in  which  the  transshipment  ports  are  located.  If 
in  the  Russian  returns  all  the  cotton  imported  could  be 
traced  back  to  its  country  of  origin,  the  discrepancy  would 
undoubtedly  be  much  larger. 

As  a  general  rule,  import  statistics  are  more  trustworthy 
than  export  statistics.  In  the  case  of  exports,  the  ultimate 
destination  of  the  goods  is  frequently  unknown;  while  in  the 
case  of  imports  the  country  of  origin,  although  sometimes 
difficult  to  trace,  can  usually  be  ascertained  if  sufficient  effort 
is  made. 

Differences  in  Classification.  The  primary  basis  of  classi- 
fication is  sometimes  found  in  the  origin  of  the  product  or 
its  degree  of  manufacture,  as  in  France;  sometimes,  as  in  most 
South  American  countries,  the  raw  materials  and  their  various 
manufactured  forms  are  grouped  together  in  great  classes, 
8uch  as  "textiles'*;  sometimes,  as  in  Germany,  both  these 
divisions  are  made;  sometimes  the  articles  are  arranged  in 
•alphabetical  order.  The  component  material  determines  the 
classification  of  articles  in  some  tariffs,  while  in  others  regard 
is  had  to  the  use  of  the  article.  Commercial  statistics  follow 
the  tariff  in  practically  all  countries  and  follow  it  slavishly 
where  commercial  interests  are  not  sufficiently  organized  to 
demand  additional  details.  Statistical  classification  is  so 
intricate  and  so  varied  that  international  comparisons  are 
often  impossible  and  always  liable  to  error. 

A  most  striking  illustration  of  apparent  discrepancy  in 
statistics  due  to  differences  in  classification  is  found  in  the 
shipments  of  pumps  from  the  United  States  to  Cuba.  In  the 
fiscal  year  ending  June  30,  1914,  the  American  returns  recorded 
a  value  of  $291,350  for  "pumps  and  pumping  machinery" 
destined  to  Cuba;  while  the  Cuban  returns  show  imports 
from  the  United  States  of  pumps  worth  only  $19,631. 

A  careful  examination  of  the  Cuban  tariff  and  customs 
decisions  brings  out  clearly  the  reason  for  the  apparent 
discrepancy  between  the  two  sets  of  statistics.  The  item 
described  as  "pumps"  in  the  Cuban  statistics  doubtless  refers 
to  the  phrase  "steam  pumps"  in  tariff  No.  218.  But  even 
those,  if  intended  for  use  on  farms  or  in  sugar  factories,  are 
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admitted  at  greatly  reduced  rates  of  duty  under  the  head 
of  "Agricultural  machinery  and  implements*'  (No.  216)  or 
"Machinery  and  implements  for  sugar  plantations"  (No.  215). 
The  vast  majority  of  the  pumps  imported  are  undoubtedly 
declared  for  customs  purposes  under  one  of  these  two  classes 
and  appear  under  the  corresponding  item  in  the  statistics* 
Pumps  other  than,  steam  pumps  not  intended  for  use  on 
farms  or  plantations  are  classified  for  duty  purposes,  and 
undoubtedly  for  statistical  purposes,  under  tariff  No.  226, 
"Machinery  and  apparatus  not  specified." 

This  instance  should  not  be  construed  as  reflecting  in  any 
manner  on  the  accuracy  of  the  Cuban  returns.  Without 
doubt  numerous  cases  could  be  found  in  the  statistics  of  the 
United  States,  where,  owing  to  differences  in  classification, 
some  articles  would  appear  to  be  understated  in  comparison 
with  the  returns  of  other  countries.  The  illustration  from 
the  Cuban  statistics  has  been  cited  merely  to  emphasize 
the  need  of  greater  uniformity  in  classification,  if  general 
readers  are  not  to  be  misled. 

The  adoption  of  a  uniform  classification  would  do  much  to 
make  the  statistics  of  different  countries  more  comparable. 

As  far  back  as  1869,  the  International  Statistical  Congress 
advocated  uniform  classification.  The  International  Customs 
Conference  held  in  Paris  in  1900  went  carefully  into  the 
subject,  and  recommended  that  the  various  countries  unite 
on  a  common  statistical  classification  to  cover  only  the  most 
important  articles,  which  would  serve  as  a  basis  for  inter- 
national statistics,  in  addition  to  the  ordinary  statistics 
published  by  each  country,  according  to  its  own  classification. 
The  International  Statistical  Conference  of  1910  at  Brussels 
drew  up  a  tentative  classification  for  this  purpose,  which  was 
referred  to  the  various  governments  represented  for  further 
consideration.  With  few  amendments,  this  classification  was 
adopted  by  the  International  Statistical  Conference  of  1913 
at  Brussels  and  incorporated  in  a  convention,  instituting  the 
International  Bureau  of  Commercial  Statistics  and  providing 
for  the  annual  publication  by  that  bureau  of  the  imports  and 
exports  of  each  of  the  contracting  countries.  The  United 
States  was  not  represented  oflScially  at  these  conferences. 
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The  first  step  had  thus  been  taken  toward  statistical 
uniformity  when  the  European  war  broke  out.  It  is  to  be 
hoped  that  upon  the  conclusion  of  peace  the  convention  will 
be  renewed. 

CONCLUSION. 

I  have  aimed  in  this  paper  to  bring  clearly  before  you  the 
fact  that  a  serious  problem,  worthy  of  yoiu*  most  careful  con- 
sideration, is  involved  in  commercial  statistics.  I  have 
pointed  out  some  of  the  diflferences  between  the  British  syB- 
tem,  which  we  inherited,  and  the  system  on  the  Continent. 
For  greater  accuracy  in  respect  to  exports,  more  stringent 
regulations  have  recently  been  prescribed.  Greater  accuracy 
in  imports  can  best  be  obtained  by  a  preliminary  statistical 
comparison  of  the  entry  with  the  invoice.  Timeliness  and 
fullness  of  detail  are  of  great  importance;  means  of  improve- 
ment along  these  lines  are  now  being  worked  out.  In  the 
presentation  of  results,  I  am  in  favor  of  adopting  the  calen- 
dar year  as  the  statistical  period,  of  showing  by  countries 
imports  for  consumption  instead  of  general  imports,  and  of 
discontinuing  the  distinction  between  free  and  dutiable  goods 
except  in  the  detailed  statement  of  imports  for  consumption. 
To  lessen  the  serious  incomparability  that  exists  between  the 
commercial  statistics  of  diflferent  countries,  the  first  step  has 
been  marked  by  the  establishment  of  the  International  Bu- 
reau of  Commercial  Statistics  at  Brussels,  which  unfortunately 
was  prevented  from  starting  its  work  by  the  outbreak  of  the 
war. 
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THE  MORTALITY  OF  OUR  PUBLIC  MEN. 

Being  a  Study  op  the  Mobtalitt  op  the  Pbesidents,  Vicb 
Presidents,  Senators  and  Representatives,  op  the 
United  States  Compared,  with  Insured  Lives,  and 
Others.* 

Bt  Ihyino  Fibhsb,  Professor  of  PoliHeal  Economy,  Yale  University,  Chair- 
man  of  the  Hygiene  Reference  Board  of  the  Life  Extension  InstittUe. 


This  paper  is  primarily  a  study  of  the  mortality  of  the  Senators 
and  Representatives  of  the  United  States.  As  preliminary  to 
this  study,  however,  we  first  record  the  facts  as  to  the  longevity 
of  the  Presidents  and  Vice  Presidents  of  the  United  States.  The 
number  of  cases  in  the  last  two  groups  is  too  few,  of  course,  to 
enable  us  to  make  any  safe  statistical  generalizations.  The  fol- 
lowing table  gives  the  facts  individually  as  to  our  Presidents: 

LONGEVmr  OF  PRESmENTS. 


NiL 

F!i8t 
loaag. 

t2L 

Served. 

Pendent 

wfaenlnang. 

(toNeaitrt 

Year). 

Aetoil  Yean 
lived  from 
I]ian£.to 
DeathCto 

Nearest  Year) 

(8) 
EnMetatioQ 

atlnauf. 

(AmerJSxper. 

Table)  (a). 

(7) 

Ratio  of 

Aetoalto 

EjmeeUtion. 

Wuhiz«too 

SGr.l7»7 
Mar.  1801 
Mar.  1809 
Mar.  1817 
Mar.  1825 
Mar.  1829 
Mar.  1887 
Mar.  1841 

Apr*  1841 
Mar.  1845 
Mar.  1849 
July  1850 
Mar.  1853 
Mar.  1857 
Mar.  1801 
Aj>r.  1865 
Mar.  1869 
Mar.  1877 
Mar.  1881 
Sept.  1881 
Mar.  1885 
Mar.  1889 
Mar.  1897 
Sept.  1901 
Mar.  1900 
Mar.  1913 

7  5/6 

1/12 
3  11/12 

11/3 
22/3 

41/12 
311/W 

1/2 
|l/2 

41/2 
71/2 

57 
61 
58 
58 

59 
58 

62 
54 
68 
51 
49 
64 
51 
48 
66 
52 
56 
47 
54 
49 
51 
48 
56 
54 
43 
51 
56 

11 
29 
25 
27 
14 
23 
16 
25 

4 

1 
24 
16 
11 

4 
10 
16 
16 
1/2 

5 
23 
12 

4 
fitinc 

Ihring 

16 

13 

15 

15 

15 

15 

13 

18 
9 

20 

22 

12 

20 

22 

11 

19 

17 

23 

18 

22 

20 

22 

17 

18 
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60 
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03 
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1 
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pS.... ...:.:.:..:: 

18 
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8 
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Pime 

73 
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100 

TiiK^ 
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-wlf^       ;:.     ; 

59 
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2 

Aitfaor 

25 

Oml^n^l 

106 

n  nftrrwm 

71 

ll«>innw 

22 

RoQHTdt 

Tift ......::.. 

Wlton 

(i)'ne''AiDerieanEiperienoe  table  of  mortality**  was  fintpaUishedm  1868.  It  was  constracted  by 
SbtsppuA  Homani,  prin^Mtlty  from  the  eiperienoc  of  the  Mutual  Life  Inreranee  Co.  of  New  York.  It 
bee  been.  Ear  a  long  time,  the  eommoo  elandard  Ear  fiEe  inenranoe  eompanies'  oaloulatione  and  for  etatis- 
tial  eonpaiinoi,  althoo^  it  reivennta  a  heavier  mortafity  than  that  of  pneent  inmranee  ezperienee. 

*Fip«  pniented  at  the  aonaal  meeting  of  the  Ameriaan  Statistieal  Amooiation,  Waehingtoo,  D.  C. 
Deeembir29.1915. 
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The  longevity  of  each  President  is  reckoned  from  the  date 
of  inauguration — ^that  is,  from  the  time  of  his  first  being  Presi- 
dent. Thus  Washington  became  President  at  57  years  of  age 
when  the  "expectation"  of  life,  according  to  the  American 
Experience  table,  was  16  years.  He  actually  lived,  however, 
only  11  years  instead  of  the  16.  That  is,  he  lived  only  11/16, 
or  69  per  cent.,  of  his  expectation.  John  Adams,  on  the  other 
hand,  lived  after  inauguration  29  years,  which  was  2.23  times 
his  expectation  of  13  years. 


Greatest  Longevity. 
John  Adams  (223) 
Madison  (180) 
Jefferson  (167) 
J.  Q.  Adams  (153) 
Van  Buren  (139) 
Jackson  (123) 
FiUmore  (120) 


Least  Longevity. 
Harrison  (the  first)  (1) 
Garfield  (2) 
Taylor  (8) 
Polk  (18) 
Lincoln  (21) 
McKmley  (22) 
Arthur  (25) 


The  long-lived  Presidents  all  belonged  to  the  first  half  of 
the  list  and  the  majority  of  the  short-lived  ones  belonged  to 
the  second  half.  These  include  the  three  assassinated  Presi- 
dents, Lincoln,  Garfield,  and  McKinley.  If  we  group  these 
deceased  Presidents  under  four  successive  periods,  approxi- 
mately equal,  we  have  the  following  table  in  which  the  Vice 
Presidents  are  also  included: 

RATIO  (PER  CENT.)  OF  ACTUAL  TO  EXPECTED  LONGEVmr  BEYOND  INAUGURATION. 


OfftDDeoeuML 

smoncPreBideiitsiand  Omitting 

Yioe  Ptesidents  Who  Beeune 
Piesidents  among  Vice  Pnsideiits. 

Periods. 

Presidents. 

rioePraidents. 

Presidents. 

Vice  Piesidents. 

1st  period  (4  Pni.-^  V.  P.) . . . . 

3dperiodf8Pws.-7V.P.) 

8dperiod(7PW8.— 7V.P.) 

4thperiod(6Pws.-6V.P.).... 

160 
84 
75 
45 

137 
M 
57 
42 

156 
84 
84 
68 

100 
76 
60 
44 

Total 

82 

84 

08 

70 

The  table  shows  that  the  longevity  of  our  Presidents, 
omitting  the  three  still  living,  is  only  82  per  cent,  of  that 
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"expected"  according  to  the  table,  which,  in  turn,  is  less  than 
that  among  insured  lives  of  the  present  time.  Even  if  we 
omit  the  assassinated  Presidents,  Lincoln,  Garfield,  and 
McEinley,  the  longevity  of  the  remainder  is  still  only  93  per 
cent,  of  that  expected  by  the  American  Experience  table  and 
less  than  two  thirds  the  expectation  of  the  insured  lives  of 
today.  We  note  also  that  the  longevity  of  our  Presidents 
seems  to  be  diminishing  with  the  increasing  complexity  of 
modem  life  in  Washington.  Their  average  longevity  in  the 
four  successive  periods  was  156, 84,  75,  and  45  per  cent,  respec- 
tively, or,  omitting  the  assassinated  Presidents,  156,  84,  84, 
and  68  per  cent.  We  find  the  same  apparent  tendency 
among  the  Vice  Presidents.  It  is  also  interesting  to  note 
that  the  Vice  Presidents  seem  to  live  out  a  smaller  fraction 
of  their  expectations  than  the  Presidents,  excluding  the  influ- 
ence of  assassinations.  This  fact  (if  it  be  a  significant  fact 
rather  than  an  accidental  incident  in  so  small  a  number  of 
Uvea)  would  suggest  that  the  official  social  and  convivial  life 
at  Washington  is  a  greater  life-shortener  than  the  heavy  re- 
sponsibilities of  office. 

The  five  Presidents  of  Yale  University,  for  substantially 
the  same  period  as  that  of  the  above  table,  show  a  longevity 
equal  to  137  per  cent,  of  their  expectations.  The  consistent 
conformity  of  all  the  results  to  the  hypothesis  that  a  "simple'*^ 
life  is  a  long  life  and  that  a  ''complex"  life  is  a  short  one  is  at 
least  striking. 

But3  as  abeady  emphasized,  the  number  of  lives  in  all  three 
lists  (only  50  in  all  excluding  duplications)  is  so  small  that  any 
statistical  conclusions  whatever,  without  confirmatory  evi- 
dence, would  be  dangerous. 

We  turn  now  from  these  preliminary  remarks  on  Presidential 
and  Vice  Presidential  lives  to  the  lives  of  our  Congressmen — 
Senators  and  Representatives.  Here,  fortunately,  we  have 
enough  lives,  about  7,500,  to  make  the  results  of  undoubted 
significance. 

In  this  study  I  have  been  fortunate  in  having  the  assistance 
of  the  New  York  Life  Insurance  Company  to  which  I  am 
indebted  for  its  courtesy  in  permitting  the  clerical  work  to  be 
done  ill  its  offices.    I  am  also  greatly  indebted  to  Mr.  Arthur 
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Hunter,  its  Actuary,  for  his  assistance  and  criticism  at  every 
stage  of  the  work. 

The  method  employed  has  not  been  that  of  expected  longev- 
ity used  above,  but  that  of  expected  mortality.  This  makes 
it  possible  to  include  the  influence  of  the  several  thousand 
lives  of  the  Congressmen  still  living.  The  mortality  of  the 
American  Experience  table  was  used  here  also  as  a  standard 
of  comparison,  or  measuring  rod.  Although,  as  already  stated, 
this  early  table  does  not  agree  with  the  mortality  experienced 
at  present,  either  by  the  insurance  companies  of  today*  or 
among  the  general  public,  it  still  serves  as  a  convenient  basis 
in  terms  of  which  any  actual  mortality  may  be  expressed  in 
percentages.! 

The  chief  data  for  this  investigation  were  obtained  from  the 
Biographical  Congressional  Directory,  and  the  necessary  facts 
relating  to  nearly  7,500  Congressmen  were  entered  upon  in- 
dividual cards.  As  the  Congressional  year  dates  from  March 
4,  it  was  found  convenient  to  carry  the  observations  up  to 
March  3,  1912,  at  which  point  they  were  closed.t 

In  order  to  discover  the  effect  of  Congressional  life  on 
mortality,  the  following  table  was  constructed: 

*  Modern  eqjMrieiioe  ftvengeB  about  25  per  cent,  lea  than  the  American  Experience  table.  Tb»  con- 
trast b  more  mariced  for  the  earlier  than  for  the  older  ages. 

t  ThnB  if  (for  a  partioular  year  of  age)  the  actual  death  rate  is  half  the  death  rate  expected  (for  that  par- 
tioolar  year  of  age)  according  to  the  American  Experience  table,  and  if  the  same  were  true  for  each  other 
year  of  age,  we  woold  say  that  the  actual  mortality  u  half  of  the  expected.  Usually,  of  oootae,  the  ratios 
of  actual  to  expected  death  rates  will  be  somewhat  different  for  different  yean  of  age.  In  that  ease  an 
average  of  the  different  ratios,  duly  wdghted,  is  strode.  To  take  a  specific  example,  we  find  that  out  of 
SOS  Congressmen  (entering  the  15  Congresses  ending  Maroh  8, 1911  and  being  45  to  49  years  of  age  on 
entering),  the  adual  number  who  died  in  the  seooad  year  after  entering  was  7  and  the  number  expectaf  to 
die  out  of  398  was,  according  to  the  American  Experience  table,  4.94.  Therefore  the  ratio  of  actual  to 
expected  deaths  (in  this  second  year)  was  7-1-4.94  « 1.41,  or  141  per  cent.  In  the  same  way,  the  number 
actually  dying  in  the  tenth  year  out  of  275  then  surviving  was  8  as  against  5.47  expected  out  of  275.  The 
ratio  of  actual  to  expected  is,  in  this  case,  3  •1-5.47,  or  55  per  cent.  In  this  same  way  the  actual  and  ex- 
pected deaths  are  taken,  not  only  for  the  second  and  tenth  years,  but  for  eadi  year  involved,  until  all  have 
passed  from  observation  (either  by  death  or  by  surviving  to  March  8, 1912,  at  which  date  all  obeervations 
dosed) .  The  average  ratio  for  all  these  years  is  then  found  by  dividing  the  total  deaths  (159)  by  the  totol 
of  the  expected  (137),  giving  159 •1-137 -1.16,  or  116  per  eent.,  as  the  ratio  of  actual  to  expected  for  the 
group  of  Congressmen  in  the  entire  category  considered. 

X  Except  for  the  esses  mentioned  below,  where  the  reoord  was  not  complete,  the  mvestigation  covered  the 
entire  history  from  date  of  entering  (ingress  until  death,  or  until  March  3, 1912.  The  date  of  birth  was 
required  in  order  to  determme  the  age  on  firrt  entering  Congress.  For  some  Congressmen  this  infomation 
was  not  given  m  the  Directory.  The  number  of  such  cases  was  small  (785)  and  suflident  accuracy  was 
obtained  by  assuming  that  they  entered  at  an  average  age.  In  other  esses  the  Directory  did  not  trace  the 
history  of  the  Coogressman  after  his  retirement  from  (ingress.  These  casss  were  not  large  in  number 
and  were  included  in  the  investigation  from  the  date  of  first  entering  CoogresB  to  the  date  of  last  retirement 
from  (^logroQBs 
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SHOWING  THE  MORTAIITT  SOON  AFTER  ENTERINO  CX)NQR£S8  AND  LATER.  DIVIDED 

IN  ALL  INTO  FIVE  PERIODS  OF  LIFE,  NAMELY.  A  PERIOD  OF  TWO  YEARS  CX)VERINQ 

THE  (FIRST)  CONGRESSIONAL  TERM;  A  PERIOD  OF  EIGHT  YEARS;. THE  SECOND 

DECADE  AFTER  ENTERING;  THE  THIRD  DECADE;  AND  THE  REMAINDER  OF  LIFE. 

(AU  CooffNMet.  «Dcfinc  Mtroh  3, 1011.) 


Number  of  Yeui  EbpMd  SbM  Ffaat 
Eotflring  CoofnM. 

Aetoal 
Deaths. 

Expected 
Deftthe. 

RAtiooTAetoalto 

Expected  DefttlH. 

PttCent. 

1-2 

114 

824 

1.820 

1.360 

1.606 

104.78 

888.76 

1,247.84 

1.844.67 

2,028.62 

50 

8-10 

00 

11-20 

107 

tl-80 

101 

41  ftUd  OTW 

74 

The  above  table  shows  strikmgly  that  Congressmen  had  a 
low  mortality  immediately  after  entering  Congress,  but  a 
greatly  increased  mortality  as  the  years  passed  by,  reaching  the 
maximum  in  the  second  decade  after  entering  Congress,  after 
which  there  was  a  decrease.  In  the  first  period,  of  two  years, 
the  mortality  is  only  a  little  over  half  of  the  expected  by  the 
American  Experience  table  and  somewhat  less  than  the  ex- 
pected if  more  modem  tables  had  been  used.  After  two 
years  (or  one  Congressional  term)  it  almost  reaches  and  during 
substantially  the  next  three  decades  exceeds,  the  expected, 
and  after  that  time  it  falls  back  to  three  fourths  of  the  ex- 
pected. 

These  figures  of  themselves  give  no  proof,  of  course,  of  what 
causes  are  at  work.  They,  however,  fit  into  the  following 
hypotheses:  (1)  Congressmen  are  a  select  group  having  unu- 
sual vitality,  and  therefore  a  low  mortality  at  the  outset;  (2) 
Congressional  life  with  its  responsibilities,  heckling,  excite- 
ments, worries,  indoor  and  sedentary  life,  late  hours,  dining, 
wining,  and  other  unhygienic  conditions  makes  a  severe  drain 
on  this  vitality,  showing  itself  in  a  gradually  increasing  mor- 
tality; and  (3)  some  Congressmen  contrive  to  avoid  or  to 
correct  these  unhygienic  conditions  and  cause  a  partial  return 
toward  the  original  low  mortality,  after  their  less  careful 
colleagues  have  died.  At  any  rate  the  cardinal  fact  is  clear 
that  some  cause  or  causes  connected  with  entering  Congress 
tends  to  kill  Congressmen.  They  enter  with  more  than  the 
average  vitality  and  after  a  single  term  of  office  possess  less 
than  the  average  vitality. 
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The  same  conclusion,  namely  that  Congressional  life  sets, 
for  some  cause,  a  killing  pace,  is  drawn  from  the  following: 
table: 

MORTALFFY  OF  CONGRESSMEN  ACCORDING  TO  LENGTH  OF  SBRVICe/nAMELY:  (A)- 
0  YEARS  OR  LESS,  O)  MORE  THAN  6  YEARS  IN  PUBLIC  SERVICE.'(a) 

(15  Coogramfl,  ending  Mareh  3, 1911.) 


Aie  on  Retirement  bom  Coi«nai. 

Length  of  Semoe. 

Anngeei 

Under  50. 

50^9. 

80  end  over. 

6  yetn  and  under 

lao 

112 
103 

103 
124 

74 

Orer  6  yean 

124 

(e)ThiBmyeBtigatianiieonfinedtothegroopaf  15CoogreBBeeeoi(&igml911.  Pnblie  Service  inehides- 
not  only  serrioe  m  Congreas,  but  abo  any  mibeequent  aervioe  as  Picaident  or  Vice  Preeident,  of  the  United 
States,  Cabinet  0£Beer,  Governor  of  a  State  or  Ambaaudor  to  a  foreign  country,  and  rimilar  poaitione  under 
the  Southern  Confederacy.  For  thiiitodyCongraaBmen  were  entered  in  the  inveetigataonc^ the  number 
of  yean  in  Public  Service  pertaining  to  each  had  been  completed.  Thus  the  uKirtality  comparieone  for  a 
man  who  entered  Coogreee  in  1880  and  had  twenty  five  years  of  Public  Service  ending  1905,  began  mUi 
1905  and  not  with  1880. 

The  above  table  shows  that,  in  general,  those  who  have 
been  in  Public  Service  the  longer  time  have  a  mortality  of  120 
per  cent,  as  compared  with  97  per  cent,  for  those  who  have 
served  the  shorter  time.  This  contrast  is  the  more  marked 
the  older  the  men  when  retiring  from  Congress.  Among  those 
retiring  at  sixty  years  of  age  or  older  the  ones  who  keep  in 
Public  Service  the  longer  show  a  mortality  of  124  per  cent,  as 
contrasted  with  74  per  cent,  for  those  who  have  served  the 
shorter  time.  Thus  the  killing  pace  of  public  life  is  more  kill- 
ing to  the  older  men  than  to  the  younger.* 

The  following  table  (by  years  elapsed  since  retirement 
instead  of  by  ages  of  Congressmen)  was  made  to  throw  further 
light  on  the  subject.  It  is  confined  to  the  last  fourth  of  our 
Congresses. 

*In  fact,  as  the  first  column  shows,  for  those  retiring  before  the  age  of  50  the  long  service  men  show  • 
sfi^tly  lower  mortality  than  the  short  service  men.  This  may  be  the  effect  of  selection.  It  is  probable 
that  m  general  only  the  hardier  men  either  can  or  will  chooee  a  long  career  of  Public  Service.  Everyooe 
knows  that  the  strain  of  profeedonal  life  often  forces  men  to  retire;  some  of  these  men  undoubtedly  have 
died  soon  afterwards.  The  existence  of  this  selective  influence  emphasises  all  the  more  the  mam  condii- 
sion  that  the  longer  the  public  service  the  greater  the  mortaUty.  Moreover,  snnewhat  apart  from  vol- 
untaiy  withdrawal  from  an  extended  public  career  on  the  part  of  those  who  find  they  cannot  keep  the 
pace,  the  contrast  between  the  mortalities  of  the  two  groope  would  be  still  greater  if  there  wera  any  wiy 
of  transferring  from  the  shorter  service  group  to  the  Icmger  service  group,  those  who  died  before  the  6 
years  were  up,  but  who,  had  they  lived,  would  have  been  classified  in  the  long  term  group. 
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JIFTEEN  CONQBESSES  ENDING  MABCH  S,  1911.  OBSERVKO  FROM  DATE  OF  LA)9T 

BETIBEMENT  FBOM  CX>NGRES8. 

(lUtio  (par  out.)  of  Aetul  to  Expeeted  DMihi.) 


Number  of  Tern  from  Retinmeat. 

LnKtboTPablieSemee. 

1-10. 

OrerlO. 

6  yon  and  under 

105 
138 

88 

Oftt  6  jtUH. 

104 

The  above  table  shows  the  same  contrast — higher  mortality 
for  the  men  who  served  over  6  years  as  compared  with  those 
who  served  less,  i.  e.,  128  per  cent.,  as  contrasted  with  105 
per  cent,,  and  also  104  per  cent.,  as  contrasted  with  89  per 
'Oent.  Incidentally,  the  table  also  shows  that  the  adverse 
influence  of  public  life  is,  as  might  be  expected,  felt  mostly 
soon  after  retirement. 

In  the  first  decade  after  retirement  the  mortality  is  much 
higher  than  in  the  next  decade  as  a  comparison  of  the  two 
«)lumns  shows.  This  may  be  due  largely  to  the  fact  that  many 
retire  on  account  of  ill  health,  while  others  may  lose  health  as 
a  consequence  of  defeat.  Again,  as  already  observed,  those 
who  survive  the  first  10  years  after  retirement  are  presumably 
those  who  have  been  able  to  avoid,  or  counteract  the  worries 
and  bad  hygiene  which  have  killed  off  their  colleagues.* 

Thus  far  we  have  considered  Congressmen  as  a  single  group. 
But  the  same  conclusions  apply  separately  to  different  periods 
in  our  national  history,  as  the  following  table  shows: 


Nombflr  of  Tmib  EUpaed  Sboe 

All 

RntEateringCoDgreii. 

182L 

1851. 

1881. 

1911. 

Combined. 

HO 

M 
119 
115 

85 

112 
116 
110 
85 

82 
97 
92 
59 

85 
102 
86 

91 

11-20 

107 

J1-30 

101 

Jlaadorer 

74 

♦TTierMaoniihy  the  fiat  tablo  gtviog  the  morUfityMOonling  to  time  elApaiag  nnoe  entering  Coogrm 
AowB  a  deeided  fall  in  mortafity  only  After  the  80  year  maik,  while  thk  table  ahows  a  dedded  faU  after 
tbe  10  year  maik  m  elear,  vif .:  in  the  last  table  the  yean  are  reckoned  from  a  later  date  than  the  fint, 
i.t.,framtimeof  retirement  inatead  of  from  thne  of  entranoe.  In  the  f onner  table  thoae  in  the  aeoond 
jad  ana  the  third  deeade  after  entering  Congreaa,  include  many  who  had  not  yet  retired. 
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The  first  group  consists  of  the  Continental  Congresses  and  the 
first  16  regular  Congresses  ending  with  March  3, 1821,  and  the 
other  three  groups,  each  of  15  Congresses,  ending  respectively 
March  3,  1851,  1881,  and  1911.  The  individual  cases  were 
classified  in  the  four  groups  according  to  the  date  of  first  enter- 
ing Congress.  It  will  be  observed  by  following  the  eye  down 
any  one  of  the  columns  of  the  table  that  the  mortality  alwajrs 
rises  from  the  first  to  the  second  decade  after  entering  Con- 
gress and  falls  thereafter,  especially  from  the  third  to  the 
fourth  decades. 

The  above  table  also  affords  an  opportunity  to  compare  one 
historical  period  with  another,  if  the  eye  is  run  through  it 
horizontally  instead  of  vertically.  The  most  striking  results 
of  such  comparisons  are  the  lower  mortality  of  the  last  two 
groups  of  Congresses  as  compared  with  the  first  two.  The  low 
mortality  of  the  third  group  seems  especially  remarkable. 

For  historical  comparison,  however,  the  best  data  are  those 
in  which  the  mortality  is  presented  by  the  attained  ages  of  the 
Congressmen  as  in  the  following  table,  which  for  the  present 
purpose  should  be  read  vertically: 


RATIO  (PER  CENT.)  OF  ACTUAL  TO  EXPECTED  DEATHS  BY  ATTADIBD  AGES. 

CongreBses. 

An 

Ages. 

Under 
40. 

40^9. 

50^9. 

Mud 
ovor. 

Contuwntal  Conntma  and  16  reKolar  Coo- 
cmmi*  ffidingMareh  8, 1^21 

100 
100 
70 
92 

82 
114 
110 

89 

121 
188 
108 
85 

148 
185 
97 
98 

91 

91 
74 
91 

In  this  table  we  note:  (1)  that,  in  general,  there  has  been 
an  improvement  in  mortality  from  the  earliest  period  of  our 
history  to  modem  times,  the  first  two  groui)S  showing  100 
per  cent,  each  and  the  last  two,  79  and  92  respectively;  (2) 
that  for  the  oldest  age  group — those  dying  over  60  years  of 
age — there  has  been,  generally  speaking,  no  improvement,  the 
figures  being  91,  91,  74,  and  91  per  cent.;  (3)  that  the  Con- 
gresses of  the  third  period  of  our  history  had  an  exceptionally 
low  mortality,  especially  for  the  older  ages. 
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It  seems  difficult  to  account  for  the  exceptionally  low  mor- 
tality in  the  group  of  Congresses  from  1851  to  1881.  Probably 
there  are  several  reasons,  such  as:  (1)  the  temporary  with- 
drawal (about  1861-1867)  of  the  Southern  contingent  of 
Congressmen  because  of  the  Civil  War  (the  insurance  com- 
panies have  experienced  a  higher  mortality  in  the  South  than 
in  other  sections  of  the  country  and  the  statistics  given  below 
show  the  same  contrast  for  Congressmen);  (2)  the  stricter 
standard  of  living  which  prevailed  during  war  time;  (3)  the 
inclusion  in  Congress  of  a  larger  proportion  of  men  of  ''plain 
living  and  high  thinking"  during  the  period  of  and  following 
the  Civil  War.  The  last  named  factor  may  account  for  the 
special  superiority  of  the  Congresses  of  the  third  period  in 
respect  to  the  older  ages  at  which  time  the  ''wear  and  tear" 
diseases  chiefly  enter  into  mortality. 

As  has  been  previously  stated,  the  expected  deaths  in  the 
tables  of  this  paper  have  been  calculated  by  the  American 
Experience  table,  which  table  shows  a  much  higher  death  rate 
than  is  experienced  by  American  insured  persons  at  the  present 
time.  For  instance,  the  present  ratio  of  actual  to  expected 
deaths  among  the  insurance  companies  of  this  country  is 
about  75  per  cent,  of  the  American  Experience  table.  Policy- 
holders, however,  have  passed  a  medical  examination,  which 
is  not  the  case  with  Congressmen.  It  is  necessary,  therefore, 
to  turn  to  some  other  records  in  order  to  determine  approxi- 
mately what  relationship  to  the  American  Experience  table 
the  mortality  among  Congressmen  should  have.  In  the 
Transactions  of  the  Actuarial  Society,  Vol.  X,  there  appears  an 
analysis  by  Mr.  E.  B.  Morris  of  the  mortality  experienced 
among  Yale  graduates.*^ 

In  order  that  a  more  detailed  comparison  with  the  mor- 
tality experience  of  Yale  graduates  may  be  made,  the  following 
tables  have  been  prepared. 

They  show  the  mortality  of  Congressmen  and  the  mortality 
of  Yale  graduates  as  compared  with  the  American  Experience 
table. 

*The  figom  of  Mr.  Monii  an,  to  Cv  m  I  know,  the  ooljr  figani  for  tay  roprcKoUtiTe  daa  of  Ibt 
popotetion  otoncBnc  eonUinioaily  from  the  fliilitaenth  eentiiry  thiot^ 
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RATIO  (PER  CENT.)  OF  ACTUAL  TO  EXPECTED  DEATHS. 


Attuned  Asei. 

Qroupi. 

An 

Agee. 

Under 
40. 

40-40. 

6a-«9. 

Maud 
Orer. 

YaleGnduates  1702to  1849  of  th«  AMdemio 
DflfNirtDMint 

100 

80 

08 
125 

128 
116 

129 
92 

91 
75 

RATIO  (PER  CENT.)  OP  ACTUAL  TO  EXPECTED  DEATHS. 

Attuned  Aces. 

Groups. 



An 

A«ee. 

Under 
40. 

40-49. 

60-59. 

60  and 
Orar. 

Yale  QnduftteB  1860  to  1000  of  the  Aet^ 
donio  Dept..  aradnates  1852  to  1001  of 

1848  to  1901  of  Lftw  School 

82 
76 

101 
70 

90 
81 

98 
79 

77 
85 

The  lower  mortality  of  the  Yale  graduates  is  clearly  brought 
out  in  the  foregoing  comparison.* 

As  to  historical  trends  we  may  note  such  for  the  mortality 
of  Yale  graduates  by  taking  the  historical  groups  worked 
out  by  Mr.  Morris.  These  extend  back  of  our  national 
history.  The  chief  groups  are  three,  covering  substantially 
the  eighteenth  century  and  the  two  halves  of  the  nine- 
teenth in  the  following  divisions:  (1)  the  graduates  1701- 
1791;  (2)  the  graduates  of  the  Academic  Department  1792- 
1849;  (3)  the  graduates  of  the  Academic  Department  1850-1900; 
the  graduates  of  the  Sheffield  Scientific  School  1852-1901;  and 
the  graduates  of  the  Law  School  1843-1901. 

The  ratios  of  actual  to  expected  deaths  (according  to  the 
American  Experience  table)  for  these  three  groups  were: 
94,  86,  and  76  per  cent.,  respectively.  It  is  evident  from  these 
figures  that  there  has  been  a  continuous  improvement  in 
mortality,  as  was  the  case  among  Congressmen.    We  also 

*  The  Yale  graduates  of  the  medical  school  have  not  been  inehided  in  the  above  tables.  Theexpenenee 
b  regard  to  these  graduates  had  not  been  subdivided  in  the  fonn  denred  for  the  above  comparieon.  AU 
thoQgh  the  mortality  among  medical  graduates  was  soDMwbat  higher  than  annng  the  other  graduates,  the 
relative  number  of  the  medical  graduates  being  small,  their  ezdunon  does  not  sensibly  affect  the  oom- 
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note  for  Yale  graduates  that  there  is  an  improvement  as  be- 
tween the  two  periods  for  all  ages  except  "60  and  over"  for 
which,  on  the  contrary,  there  has  been  an  increase  of  mortality, 
namely  from  75  to  85  per  cent.* 

The  recent  cessation  of  improvement  in  middle  age  mor- 
tality and  in  some  cases  even  the  increase  of  mortality  after 
middle  age  is  a  fact  we  encounter  at  almost  every  turn.    It  is 
even  observable  in  insured  lives  in  spite  of  improvements  in 
the  rigor  of  medical  selection,  especially  for  the  older  ages,t 
and  in  the  classes  constituting  policy  holders.    The  great 
medico-actuarial  investigation  conducted  under  Mr.  Arthur 
Hunter  showed  that  mortality  at  ages   60  and  over  ''has 
shown  no   distinct   improvement."    For  the   three   succes- 
sive periods  1885-92,  1893-1900,  1901-08,  the  figures  were 
91,  98,  93  (based  on  a  special  table  of  mortality) .{    The 
tendency  is,  in  fact,  less  observable  among  Congressional 
lives  than  in  other  quarters,  owing  probably  to  the  fact  that 
public  men  are  today  held  more  strictly  to  account  for  their 
personal  conduct  than  formerly,  when  laxity  of  various  kinds 
was  condoned. 

I  close  this  paper  by  a  geographic  comparison  of  Congress- 
men from  the  Southern,  Eastern,  and  Western  sections  §  of  the 
United  States. 

*^Mi'ifigiii«aiww,Cbrthelii^Mratai(ftboT«6Q.adeeid0drafeR^^        TliamorUBtiMforaiM 


(D»tei  Exact  lor  AcMiamie  DepvtnieDt  and  Appra^ 

A«es. 

40^.          1         56-06. 

00-75. 

70aBdOldff. 

1B2S-1849 

08 
00 
88 

74 
81 
2U 

75 
80 

70 

1S50.1874 

OS 

1878-1900 

t8«  BoBttB  L.  Mc,  MJ)..  "Foroeof  AdTone  Sdeotion  among  Entranto  at  the  Extrcmn  of  life," 
hooanfiiv  Aaoe.  lifo  Int.  M«d.  Dineton.  Oetobar  34.  1007.  Pp.  120-170. 

1 008  Moifieo-Aetaarial  Mortality  Inrertication.  YoL  I.  Actuarial  Sodety.  New  York,  1012. 

I  latlic  Bontlicni  itatei  were  indnded  Yiiginia,  North  Carolina,  South  Carolina,  Q«orgia,  Florida,  Xa^ 
tMJty,  Trnnwice,  Alabama,  MiiriaMppi,  Aikancaa.  Lomaiana,  OJdahoma.  and  Teiaa.  The  Eaatcra  itatei 
for  thii  parpen  irere  oouidawi  to  be  Maine,  New  Hampehin,  Vermont,  MaaaehoeBtta,  Rhode  Iilaad. 
ConBBC&at,  New  York,  New  Jersey,  Penneyirania,  Ohio.  Indhna,  Ilfinoie,  Micfaican.  WiMOoan,  Del*- 
WHC  Maiyiand,  Weet  Viriinia,  and  the  Dietrict  of  Cohimbia.  The  remainbc  lUtec  were  ehMrified  at 
.  Wcrtcra. 
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The  results  of  this  investigation  based  upon  the  group  of  15 
Congresses  ending  in  1911  are  as  follows: 

Batio  (per  aent.) 

of  Aotxulto 
Ezpeeted  D«atiiB. 

Southern 100 

Eastern 93 

Western 80 

All  states 92 


The  foregoing  is  in  conformity  with  the  experience  of  insur- 
ance companies — ^namely,  that  the  Southern  states  have  the 
highest  mortality,  and  the  Western  states  the  lowest,  while 
the  Eastern  states  represent  about  the  average  mortality 
throughout  the  United  States. 

The  results  of  this  investigation  may  be  smnmarized  in  the 
following  statistical  generalizations: 

1.  The  mortality  of  Congressmen  for  the  two  years  immedi- 
ately after  entering  Congress  has  been  low,  being  very  much 
lower  than  that  of  the  American  Experience  table  and  mate- 
rially lower  than  the  mortality  of  Yale  graduates  from  1792 
on. 

2.  The  mortality  of  Congressmen  in  the  next  eight  years  of 
life  was  much  higher,  being  about  equal  to  that  of  the  Ameri- 
can Experience  table  and  above  the  mortality  of  Yale  gradu- 
ates. Again,  their  mortality  in  the  next  decade  was  still 
higher. 

3.  Those  Congressmen  surviving  beyond  the  second  decade 
showed,  in  turn,  a  much  lower  mortality. 

4.  Those  Congressmen  whose  Public  Service  was  only  6 
years  or  less  showed  a  materially  lower  mortality  than  those 
whose  Public  Service  extended  beyond  6  years. 

5.  The  mortality  of  our  modem  Congressmen  is  in  general 
lower  than  that  of  their  predecessors. 

6.  This  historical  improvement  in  Congressional  mortality 
is  greatest  for  the  younger  ages — ^in  accordance  with  the  ob- 
servations on  mortality  of  the  general  population. 

7.  For  the  ages  "60  and  above"  there  has  been  no  improve- 
ment. This  is  also  in  accordance  with  observations  on  the 
mortality  of  the  general  population. 
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8.  The  Congressional  mortality  during  and  soon  after  the 
Civil  War  was  exceptionally  low. 

9.  This  low  mortality  for  the  Civil  War  period  was  especially 
marked  for  the  older  ages. 

10.  The  last  five  conclusions  (as  to  historical  changes  in 
mortality)  are,  in  general,  consonant  with  the  results  of  the 
investigations  of  Mr.  E.  B.  Morris  for  Yale  graduates.  (In 
the  case  of  Yale  graduates  the  mortality  at  older  ages  has  not 
only  not  improved  but  has  grown  worse.) 

11.  Comparing  the  mortality  of  Southern,  Eastern,  and 
Western  Congressmen  we  find  that  of  the  Southerners  was 
the  highest  and  that  of  the  Westerners  the  lowest,  the  figures 
bemg  100,  93,  and  80  per  cent,  for  the  South,  East,  and  West 
respectively. 

In  the  above  generalizations  no  mention  has  been  made  of 
the  mortality  of  Presidents  and  Vice  Presidents.  This  seems 
to  be  high  and  to  show  a  consistent  progressive  change  for  the 
worse;  but  the  number  of  lives  available  is  so  small,  compared 
with  the  number  of  Congressmen  considered,  as  scarcely  to 
justify  independent  generalizations. 

The  foregoing  generalizations  merely  give  the  facts  as  we 
find  them  without  reference  to  their  interpretation.  The 
facts  may  seem  to  different  people  capable  of  different  inter- 
pretations. My  own  interpretation  is  one  into  which  all  the 
facts  fit  perfectly  and  which  is  also  in  time  with  the  results  of 
E.  B.  Morris's  investigations  for  Yale  graduates  and  other 
studies,  such  as  certain  investigations  of  the  United  States 
Census  and  of  the  Life  Extension  Institute.  This  interpreta- 
tion is, as  follows: 

(a)  Presidents,  Vice  Presidents,  and  Congressmen  are  a 
select  group  endowed  at  the  outset  with  unusual  vitality. 

(b)  The  vitality  of  most  of  them  is  severely  taxed  and 
materially  reduced  by  the  heavy  responsibilities  and  bad 
personal  hygiene  incident  to  a  public  career. 

(c)  A  minority  escape  the  worst  of  these  conditions  and 
retain  the  major  part  of  their  natural  endowment  of  vitality. 

(d)  Bad  hygiene  has  been  more  destructive  than  the  weight 
of  responsibility.  This  conclusion  is  suggested  by  the  fact 
that  the  Vice  Presidents  suffer  a  greater  curtailment  of  life 
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than  the  Presidents,  although  Vice  Presidents  have  far  less 
responsibility  but  spend  much  more  time  in  Washington  social 
life  than  the  Presidents.  It  iis  also  suggested  by  the  fact  that 
the  Civil  War  period,  with  its  greater  weight  of  responsibility 
but  more  simple  living,  showed  a  lower  mortality  than  the 
periods  preceding  and  following,  with  less  weight  of  responsi- 
bility, but  less  simple  living. 

(e)  Historically  there  has  been  a  progressive  decrease  in 
those  causes  of  death  consisting  of  infedians  which  kill  their 
victims  chiefly  at  the  earlier  ages,  but  a  progressive  change  for 
the  worse  in  those  causes  of  death  consisting  of  the  wear  and 
•tear  diseases  (or  degenerative  diseases)  which  kill  their  victims 
•chiefly  at  the  later  years.  These  opposite  changes  in  the 
infectious  and  degenerative  diseases  would  explain  the  im- 
provement in  mortality  at  the  earlier  ages  and,  on  the  other 
liand,  the  non-improvement  (and  in  the  case  of  the  Yale 
.:graduates  even  positive  retrogression)  in  the  mortality  at  the 
-older  ages;  again  they  would  explain  the  marked  exceptionality 
•of  the  older  ages  in  the  Civil  War  period;  for  if  it  was  plain 
living  which  explained  the  low  mortality  of  that  period  we 
^should  expect  the  most  marked  influence  of  this  factor  to 

,  .appear,  just  as  it  does,  at  the  older  ages  at  which  the  wear  and 
tear  mortality  is  chiefly  registered. 

(f)  The  chief  causes  of  wear  and  tear  on  the  lives  of  Con- 
..gressmen  are  the  same  as  those  appl3dng  to  modem  convivial 
:6ocial  life  in  general;  they  are  the  causes  emphasized  by  the 
Life  Extension  Institute  which,  through  its  Hygiene  Reference 
Board  of  hygienists  and  scientists,  has  described  these  causes 
in  its  recent  hand  book  "How  to  Live."    The  chief  causes 

•emphasized  are  indoor  and  sedentary  living,  a  crouching, 
cramping  posture,  late  dinners,  overeating,  especially  of  nitrog- 
enous foods,  such  as  meat  and  eggs,  overconcentration  or 
lack  of  bulk  in  diet,  hasty  eating,  constipation,  irregular 
ihoiws,  lack  of  sleep,  worry,  and  the  use  of  drugs,  especially  nar- 
tcotics  like  alcohol  and  tobacco.  In  short,  the  chief  reasons 
why  Congressmen  shorten  their  lives  are  avoidable,  being  due, 
not  so  much  to  their  work  as  to  the  kind  of  life  into  which 
their  work  leads  them. 
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The  damage  to  vitality  which  we  find  from  public  life  is  not, 
therefore,  put  forward  as  an  argument  against  entering  public 
service;  nor  will  a  knowledge  of  the  facts  probably  tend  in  that 
direction,  certainly  not  among  those  who  place  public  interests 
above  personal  interests,  as  every  public  man  should.  But 
knowledge  is  power  and  a  knowledge  of  the  facts  should  enable 
us  to  protect  our  public  men  or  enable  them  to  protect  them- 
selves, and  to  do  so  in  the  public  interest.  This  can  be  accom- 
plished by  better  general  health  conditions  in  the  country 
and  its  Capital,  by  better  health  customs  and  habits,  by  better 
health  ideals,  and  by  a  more  systematic  application  of  the 
imperfect  ideals  already  existing. 
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THE    AGRICULTURAL    ELEMENT    IN    THE 
POPULATION.* 

Bt  Eugenb  Mbrbttt,  A.  B.,  Scientific  and  Administrative  Aaaistant,  States 
Relations  Service^  United  States  Department  of  Agriculture, 


It  is  the  function  of  the  agricultural  element  in  the  popula- 
tion to  produce  the  raw  material  to  feed  and  clothe  the  nation. 
The  Census  for  the  United  States  does  npt  classify  the  popu- 
lation according  to  their  source  of  income,  but  in  many  of  the 
European  countries  such  a  classification  is  made.  The  agricul- 
tural element  in  these  countries  includes  those  actively  engaged 
in  agriculture,  members  of  their  families  and  others  dependent 
upon  them  for  subsistence,  and  servants  living  in  the  house- 
hold of  their  masters.  As  far  as  making  a  study  of  the  agricul- 
tural element  in  the  population  of  the  United  States  is  con- 
cemedy  we  have  to  make  it  by  inference,  from  a  study  of  those 
who  are  gainfully  employed  in  agriculture  and  of  the  rural 
population  a^  defined  by  the  Census.  Countries  that  show 
not  only  the  number  employed  in  agriculture  but  the  number 
''dependent"  upon  agriculture,  offer  a  method  of  measuring 
the  agricultural  element  in  the  population  of  those  countries 
for  which  we  have  only  occupation  statistics.  It  appears  that 
the  percentage  that  the  male  agricultural  workers  makes  of 
the  total  male  workers  is  the  best  index  of  the  relative  impor- 
tance of  the  agricultural  element  in  the  population.  This 
eliminates,  or  greatly  diminishes  the  influence  of  the  wide  vari- 
ations found  in  the  percentage  of  the  total  population  that  has 
reached  the  productive  age  periods,  the  differences  in  the 
participation  of  women  in  the  work  of  the  nation  and  their 
inclusion  in  occupation  statistics,  and  also  the  differences  in 
definitions  as  to  when  a  person  is  gainfully  employed. 

In  practically  all  countries  where  the  number  dependent 
upon  agriculture  is  known,  they  form  a  decreasing  proportion 
of  the  total  population.     Wherever  a  comparison  of  the  male 

*  F^MT  pnaeated  at  the  ■omial  meetinf  oT  the  Amencan  Statistiosl  AaBoobti^  WMhioRtcn,  D.  C^ 
r  29, 1915. 
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agricultural  workers  with  the  total  males  gainfully  employed 
is  available,  the  agricultural  workers  form  a  decreasing  propor^ 
tion  of  the  total.  Thus  is  released  to  engage  in  other  occu- 
pations a  corresponding  percentage  of  the  total  workers. 
Apparently  the  principal  reasons  for  this  decreasing  percentage 
are  that  the  agricultural  element  in  the  population  is  becoming 
more  efficient  and  that  in  the  readjustment  or  changes  in  the 
methods  of  producing  and  distributing  agricultural  products, 
the  agricultural  people  now  perform  a  smaller  part  of  the  com- 
plete operations  than  was  the  case  formerly.  For  example, 
cheese  was  manufactured  in  the  home;  now  it  is  a  factory 
product.  There  is  a  smaller  proportion  of  meat  slaughtered 
and  cured  on  the  farm  than  formerly.  Farmers  perform  a 
smaller  part  of  the  hauling  of  farm  produce  to  market  because 
the  railroads  more  thoroughly  cover  the  country. 

Many  persons,  in  calling  attention  to  the  decreasing  propor- 
tion of  the  population  living  in  rural  districts,  feel  that  this  is  a 
national  calamity.  Indeed  if  it  should  happen  that  an  increas- 
ing proportion  of  our  people  were  found  on  farms  it  would  be  a 
sure  sign  that  our  agricultural  people  were  losing  their  efficiency 
and  should  be  cause  for  alarm.  If  conditions  in  the  United 
States  were  similar  to  those  in  China  there  would  be  between 
70  and  75  per  cent,  of  the  population  engaged  in  agriculture 
or  dependent  on  it  for  their  subsistence,  whereas  in  the  United 
States  in  1910,  only  35  per  cent,  were  so  engaged.  In  other 
words,  the  agricultural  element  in  the  population  of  the  United 
States  is  twice  as  efficient  as  the  agricultural  element  in  the 
population  of  China,  to  say  nothing  of  the  difference  in  the 
fitandards  of  living  of  the  population  of  China  and  that  of  the 
United  States. 

The  evidence  of  the  fact  that  the  agricultural  element  in  the 
I)opulation  of  the  United  States  is  becoming  more  efficient  is 
abundant.  The  per  capita  crop  production  based  on  total 
population  increased  30  per  cent,  between  1856  and  1915, 
while  the  percentage  that  the  males  engaged  in  agriculture 
formed  of  those  engaged  in  all  occupations  decreased  from  50 
to  35  per  cent,  in  the  last  30  years.  In  other  words,  we  are 
producing  more  crops  per  capita  and  use  a  smaller  percentage 
of  our  total  population  for  the  purpose. 
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As  for  the  meat  supply,  the  per  capita  production  during  the 
last  15  years  has  remained  practically  constant  or  decreased 
slightly.  However,  there  is  a  decreased  consumption  of  beef 
and  mutton  and  an  increased  consumption  of  poultry,  the 
consumption  of  pork  remaining  practically  the  same.  It  is 
the  natural  evolution  of  agricultural  nations  to  consume 
relatively  large  quantities  of  meat  in  their  early  development, 
but  as  the  country  becomes  more  thoroughly  settled  and  the 
land  higher  in  price,  the  crops  are  consumed  by  the  people 
direct  rather  than  after  their  transformation  into  meat.  By 
this  means  a  larger  number  of  persons  can  be  supported  on  a 
given  acreage. 

Another  indication  of  the  increased  eflSciency  of  our  agricul- 
tural workers  is  the  fact  that  the  average  number  of  acres  of 
crops  cultivated  per  agricultural  worker  is  increasing  and  this 
increase  is  accompanied  by  an  increased  number  of  horses  on 
farms  per  agricultural  worker,  and  by  an  increase  in  average 
yields  per  acre. 

If  we  study  that  portion  of  the  United  States  where  there 
has  been  an  actual  decrease  in  rural  population,  we  find  that 
this  decrease  occurs  principally  in  counties  in  the  North- 
central,  New  England,  and  Middle  Atlantic  States  where  there 
has  been  a  decrease  in  the  number  of  farms.  If  we  indicate  on 
maps  the  actual  decrease  in  farms  by  sizes,  the  decrease  in 
the  number  of  farms  of  between  20  and  49  and  50  and  99 
acres,  will  practically  explain  the  decrease  in  the  total  number 
of  farms  and  the  consequent  decrease  in  rural  population. 
The  farm  management  studies  indicate  that  on  these  small- 
sized  farms,  man  labor,  horse  labor,  and  agricultural  machinery 
can  not  be  used  efficiently.  In  other  words,  economic  com- 
petition is  eliminating  the  unprofitable  sized  farms. 

It  is  also  interesting  to  note  the  type  of  farm  from  which  the 
boys  and  girls  are  leaving  most  rapidly.  We  find  that  where- 
ever  investigations  of  this  nature  have  been  conducted,  a 
smaller  percentage  of  children  are  found  at  home  on  farms 
between  20  and  100  acres  than  on  those  of  a  larger  size. 

There  is  also  another  change  taking  place  in  the  Northcentral 
States  that  helps  to  explain  the  decrease  in  rural  population. 
The  absolute  number  of  foreign  bom  in  rural  districts  of  the 
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Northcentral  States  is  decreasing  and  those  of  foreign  or  mixed 
parentage  apparently  have  reached  their  maximum  numbers. 
It  is  a  well-known  fact  that  the  foreign  bom  have  larger 
families  and  that  the  native  bom  have  smaUer  families^  and 
that  as  the  children  of  the  foreign  bom  become  more  thor- 
oughly Americanized  the  size  of  their  families  decreases. 
Thus  the  decrease  in  rural  population  in  the  Northcentral 
States  is  due  not  only  to  a  small  number  of  farm  families  but 
also  to  smaller  families. 

It  is  also  worthy  of  notice  that  the  rural  population  is  de- 
creasing in  areas  where  the  rural  telephone,  cooperative 
agricultural  organizations,  and  cooperative  fire  insurance 
companies  are  to  be  found  in  greatest  numbers.  These  are 
evidences  of  an  eflScient  and  progressive  agricultural  people. 

It  is  a  well-accepted  principle  of  economics  that  there  is  a 
flow  of  laborers  from  different  classes  of  occupations  and  the 
different  markets  similar  to  the  flow  of  money  or  gold  from  the 
different  money  markets  of  the  world.  Anything  that  tends 
to  upset  the  relation  between  the  supply  and  demand  of  labor 
in  one  field  of  endeavor  sets  in  motion  a  migration  from  one 
part  of  the  country  to  another  or  from  one  country  to  another. 
The  relationship  between  the  rural  and  the  urban  population 
of  the  United  States  is  rendered  unstable  by  differences  in 
birth  rate,  death  rate,  and  by  migration. 

The  following  differences  in  the  rural  and  urban  conununities 
influences  the  number  of  births.  It  appears  that  at  all  ages 
a  larger  percentage  of  those  living  in  rural  districts  are  married 
and  that  the  difference  is  greatest  at  the  youngest  ages,  that 
is  at  the  ages  of  greatest  fecundity.  The  average  age  at 
death  of  females  in  cities  is  much  lower  than  that  in  rural 
districts,  with  the  result  that  the  urban  woman  has  a  shorter 
married  life.  That  the  marriage  relationship  is  more  often 
interrupted  by  death  in  urban  districts  is  shown  by  the  greater 
percentage  of  widowed  persons.  When  we  compare  the  aver- 
age number  of  years  married  per  child  bom,  we  find  that  the 
average  for  persons  of  the  same  nativity  is  greater  in  urban 
than  in  rural  districts,  but  that  it  is  lowest  for  the  foreign  bom 
and  increases  as  we  approach  the  native  bom  of  native  parent- 
age.   If  the  population  of  the  United  States  were  made  up 
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wholly  of  persons  native  bom  of  native  parentage,  the  birth 
rate  in  the  rural  districts  would  be  40  to  50  per  cent,  higher 
than  in  urban  districts,  but  since  the  native  bom  of  native 
parentage  are  in  the  majority  in  the  rural  districts  and  the 
foreign  bom  and  their  children  in  the  urban  districts,  the 
relative  birth  rate  appears  to  be  about  equal. 

There  are  changes  taking  place  in  the  relative  proportion 
of  the  different  nativities  in  the  rural  districts  that  have  an 
important  bearing  upon  the  future  of  the  rural  population. 
I  have  already  mentioned  that  in  the  Northcentral  States,  the 
foreign  bom  and  their  children  apparently  are  either  actually 
decreasing  or  have  reached  their  maximum,  but  we  find  that  in 
the  New  England  and  Middle  Atlantic  States  there  are  less 
persons  native  bom  of  native  parentage  in  rural  districts  today 
than  there  were  20  years  ago,  while  those  of  foreign  birth  or  of 
foreign  and  mixed  parentage  are  on  the  increase.  This  is 
evident  not  only  from  a  study  of  the  relative  number  of  foreign 
bom  in  the  total  rural  population,  but  also  from  a  study  of  the 
year  of  immigration,  a  much  larger  percentage  having  come  to 
the  New  England  and  Middle  Atlantic  States  in  the  last  ten 
years  than  to  any  other  geographic  division  where  the  foreign 
born  are  found  in  considerable  numbers.  It  appears  that  as 
more  intensive  agriculture  becomes  profitable  the  foreign 
bom  begin  to  take  the  place  of  the  native  bom  whites.  This 
raises  the  question  as  to  whether  this  same  evolution  will  take 
place  throughout  the  whole  United  States  as  our  country 
develops  and  our  entire  agricultural  system  takes  on  a  more 
intensive  nature. 

Another  factor  contributing  to  the  migration  from  rural  to 
urban  districts  is  the  difference  in  death  rates.  We  find  when 
the  death  rate  is  compared  age  for  age,  it  is  higher  in  the  urban 
than  in  the  rural  districts  by  10  to  50  per  cent,  and  that  the 
difference  is  generally  greatest  at  those  ages  at  which  the 
largest  number  of  deaths  occur.  This  has  an  influence  not 
only  on  age  distribution  and  migration  but  upon  the  length  of 
the  working  life.  For  example,  the  average  age  at  death  for 
all  classes  of  people  in  1910,  is  35.4  for  males  in  urban  districts 
and  42.4  in  rural  districts.  If  we  consider  that  the  average 
age  at  which  our  population  becomes  productive  is  15,  it  means 
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that  those  dying  m  the  rural  districts  lived  an  average  produc- 
tive life  of  practically  35  per  cent,  longer  than  those  in  urban 
districts. 

The  average  age  for  females  is  37.4  and  43.3,  respectively. 
Even  if  the  average  age  at  which  those  in  urban  and  rural 
districts  married  were  the  same,  the  difference  in  the  age  at 
death  would  add  over  five  years  to  the  married  life  of  those 
married.  If  we  make  a  comparison  of  those  who  are  native 
bom  of  native  parentage  we  find  that  the  age  at  death  for 
urban  males  is  31.4  and  rural  males  38.2,  and  for  females  35.2 
and  40.7,  respectively.  This  difference  in  the  average  age  at 
death  does  not  measure  entirely  the  difference  in  the  average 
length  of  the  productive  life  in  the  two  areas,  because  of  the 
migration  from  rural  districts  to  cities  of  persons  who  are 
above  the  average  age  of  the  beginning  of  productivity. 

Even  if  the  birth  rate  for  urban  and  rural  districts  were  the 
same,  the  greater  death  rate  in  cities  would  result  in  a  smaller 
percentage  of  those  bom  in  our  cities  reaching  the  productive 
age  period.  Even  though  at  the  birth  there  were  a  proper 
equilibrium  between  the  potential  supply  of  labor  in  urban 
and  rural  districts,  when  15  years  of  age  was  reached  this 
equilibrium  would  be  upset,  and  it  would  be  necessary  to 
transfer  some  of  those  living  in  rural  districts  to  urban  dis- 
tricts to  bring  the  supply  back  to  the  normal  demand. 

K  we  compare  the  number  of  persons  in  our  cities  between 
5  and  14  years  of  age  and  15  and  24  years,  we  find  for  native 
white  females  of  native  parentage  that  there  is  an  excess  in 
the  age  group  15  to  24  over  the  number  of  those  5  to  14.  In 
other  words,  the  migration  of  young  women  from  rural  dis- 
tricts has  been  sufficiently  large  not  only  to  overcome  the 
losses  by  death,  in  urban  districts,  but  to  increase  from  2  to  20 
per  cent,  the  number  between  5  and  14  years  of  age.  We  find 
the  same  condition  tme  for  males  except  that  the  percentages 
are  not  so  high  and  that  in  three  geographic  divisions  it  was 
not  sufficient  to  overcome  the  losses  by  deaths. 

This  migration  from  rural  districts  appears  practically  to 
cease  at  35  years  of  age,  and  the  higher  death  rate  in  cities 
accounts  for  the  fact  that  a  larger  percentage  of  those  in  rural 
districts  survive. 
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Perhaps  the  most  interestmg  feature  in  the  migration  from 
our  rural  districts  to  our  cities  is  that  the  white  women  are 
migrating  in  greater  numbers  and  that  their  migration  begins- 
at  an  earlier  age.  We  find  that  in  practically  all  counties  there 
is  an  excess  of  males  in  the  rural  districts  and  when  we  com- 
pare by  sex  and  by  age  groups  the  percentage  of  the  total 
population  living  in  rural  districts  we  find  an  excess  of  men 
at  all  ages. 

However,  Negro  women  form  a  striking  exception  to  this 
statement.  We  find  that  in  the  South  a  majority  of  the 
counties  have  an  excess  of  Negro  females  in  the  rural  districts, 
the  excess  being  due  principally  to  an  excess  of  females  in  the 
middle  age  groups.  At  all  other  ages  the  males  predominate 
in  the  rural  districts. 

The  conditions  in  the  United  States  are  more  interesting 
when  compared  with  the  diagrams  and  statistics  relating  to 
conditions  in  European  countries.  For  example,  if  we  com- 
pare the  percentage  of  the  total  population  dependent  upon 
agriculture  by  ages  and  sexes,  we  find  that  the  percentage  of 
females  dependent  on  agriculture  is  greatest  in  Austria  and 
Germany  up  to  60  years  of  age.  Above  this  year,  apparently, 
the  presence  of  old-age  pensions  and  the  classification  of  people 
as  dependent  upon  an  industry  influences  the  distribution. 
In  the  rural  districts  of  England  and  Wales  we  find  an  excess 
of  males  up  to  15  to  20  years  of  age,  after  which  there  is  an 
excess  of  females.  In  the  rural  districts  of  Denmark,  the 
excess  of  females  does  not  begin  until  30  years  of  age  is  reached. 

In  European  countries  where  the  agriculture  is  carried  on  by 
means  of  hand  labor  we  find  an  excess  of  females  in  both  the 
agricultural  and  rural  population.  The  extensive  use  of 
agricultural  machinery  in  the  United  States  is  probably  the 
cause  of  the  migration  of  women  from  rural  districts.  As  long 
as  women  are  employed  in  the  fields  they  contribute  to  the 
farm  income.  When  an  agricultural  machine  is  introduced, 
it  not  only  takes  away  the  field  work  of  the  farm  women  so 
that  they  become  of  less  economic  value  on  the  farm,  but  it 
also  makes  them  seek  remunerative  employment  elsewhere. 
For  example,  if  a  machine  were  introduced  to  pick  the  cotton' 
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of  the  South,  the  Negro  women  would  have  to  seek  other  fields 
for  employment. 

Thus  it  is  evident  that  the  reason  for  the  decreasing  per- 
'Centage  of  all  peoples  found  in  rural  districts  and  the  migra- 
tion of  young  men  and  women  from  our  farms,  is  that  as  the 
agricultural  element  in  the  population  becomes  more  efficient, 
a  smaller  percentage  of  them  is  needed  on  farms  and  they  have 
to  seek  employment  in  the  non-agricultural  industries. 

The  higher  death  rate,  age  for  age,  in  urban  districts  depletes 
the  ranks  of  the  workers  so  that  the  rural  peoples  are  called 
upon  not  only  to  furnish  raw  material  to  feed  and  clothe  the 
nations,  but  to  fill  up  the  ranks  of  the  city  workers  and  to 
contribute  to  the  supply  of  labor  demanded  by  our  growing 
industries. 
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TABLE  I. 
NUMBER  OF  PERSONS  DEPENDENT  UPON  AGRICULTURE. 
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TABLE  IL 
NUMBER  OF  PERSONS  ENGAGED  IN  AGRICULTURE  IN  VARIOUS  COUNTRIES. 
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1886 

29 

43.2 

36 

37.8 

«6 

41.4 

1881 

12 

41.1 

11 

80.1 

123 

87.6 

1876 

37 

48.1 

13 

80.8 

60 

42.8 

1872 

38 

. .  . 

86 

23 

40.2 

1866 

52 

44.1 

34 

33.8 

'86 

40.9 

G«iBwy 

1907 

23 

27.7 

49 

48.3 

72 

84.6 

1896 

06 

84.8 

40 

41.7 

46 

86.9 

1882 

92 

41.7 

26 

46.7 

18 

42.8 

Gtwee 

1907 
1901 

20 
16 

47.3 
67.1 

72 
22 

12.2 
49.7 

02 

38 

44  6 

Qtmmdm 

68.4 

THr 

1901 
1882 

77 
01 

67.9 
68.0 

63 
72 

60.6 
47.2 

40 
73 

68  8 

60!7 

1872 

27 

67.6 

66 

68.0 

93 

66.9 

1862 

21 

68.1 

10 

61.2 

31 

66.4 

fcadn 

1911 

.... 

.... 

93 

66.1 

1801 

•  •  •  > 

.... 

96 

72.6 

1881 



.... 

87 

71.7 

MiOteudGcw. 

1901 

10.236 

19.8 

"'8,613 

i6'.8 

48 

18.9 

Mmitmi 

1901 

72,493 

67.1 

6,989 

38.0 

82 

66.0 
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Tear. 

Males. 

Femaks. 

Both  Sexes. 

Countiy. 

Percent. 

Percent. 

Percent 

Number. 

o£aU 

Oeeopa- 

tions. 

Number. 

o£All 

Oooupa- 

tions. 

Number. 

Oeeupa- 
tioiSr 

NethffUndi.... 

1899 

490,694 

32.9 

79384 

18.4 

278 

29.6 

1889 

451,756 

84.8 

72,868 

20.6 

624 

31.7 

1869 

217.935 

19.0 

85.698 

7.3 

633 

15.6 

1849 

229,422 

21.7 

96349 

18.5 

771 

20.6 

NewZeaUnd... 

1911 

103,644 

28.6 

7,472 

8.8 

116 

24.6 

1906 

93,504 

28.9 

8.458 

4.6 

957 

24.8 

1901 

85,323 

31.1 

8399 

5.9 

222 

26.2 

1890 

80.194 

83.4 

3.106 

6.9 

SOO 

28.4 

1891 

65.950 

31.8 

2.657 

6.9 

M7 

27.1 

1880 

64,259 

84.1 

919 

2.8 

178 

29.6 

1881 

68,769 

33.0 

678 

2.7 

147 

29.0 

Nonr»y 

1910 



S28 

83.4 

1900 

'237.705 

39.0 

71311 

26.8 

016 

36.0 

1891 

226.688 

42.7 

84390 

84.7 

m 

40.2 

1875 

170.996 

37.9 

16,142 

7.9 

187 

28.9 

PhUipmnels.... 
Porto  Rico 

1903 

1.163.777 

57.8 

90386 

8.8 

063 

41.8 

1899 

196.893 

78.8 

1368 

3.9 

r6i 

62.8 

Portugal 

1900 

1.127.268 

65.8 

880393 

62.0 

.      .561 

61.4 

Rum: 

Ruana  Proper. 

1897 

11.464,216 

60.4 

1,671399 

38.0 

15 

66.2 

Poland 

1897 

1.074.914 

48.0 

218,706 

37.0 

20 

45.7 

Caaeasia 

1897 

1,269,375 

65.2 

84,059 

40.8 

34 

62.9 

Central  Ana  . 

1897 

1,251.416 

73.7 

82329 

20.8 

45 

69.3 

Siberia 

1897 

841.549 

68.5 

72.808 

38.4 

57 

60.4 

Total 

1897 

15,901.470 

60.7 

2.079301 

37.5 

71 

56.7 

8t.Laaia 

1901 

96 

54.1 

Berria 

1900 

811,700 

65.5 

13324 

50.5 

24 

64.7 

1895 

60 

67.9 

1890 

39 

70.6 

Sem  Leone 

1901 

8,705 

28!7 

"4344 

2i".7 

49 

25.9 

Spun 

1900 

3.741,730 

68.1 

776370 

61.8 

00 

56.9 

1887 

4.033391 

72.0 

821351 

57.6 

42 

69.1 

Sweden 

1900 

761.016 

62.4 

833364 

63.8 

80 

52.8 

1890 

759.925 

68.4 

330.266 

68.6 

91 

68.6 

1880 

728.944 

59.1 

329.054 

60.4 

98 

69.6 

Swit«»land 

1900 

392.971 

37.1 

80326 

16.1 

97 

80.4 

1888 

388.467 

44.6 

92366 

21.3 

33 

36.8 

1880 

398378 

44.5 

147389 

29.1 

62 

38.9 

1870 

388,297 

47.6 

169,944 

84.3 

41 

42.7 

Trinidad  and 

Tabago.. 
Union  of  &mth 

1901 

51.744 

64.7 

25,765 

39.3 

77,509 

48.4 

Africa: 
Cape  of  Ckwd 
Hope .... 

1904 

524,228 

64.9 

486346 

81.7 

1.009.474 

72.0 

1891 

883.612 

75.0 

288346 

79.2 

672.468 

76.8 

Natal 

OranseRiTer 
Colony... 

1904 

33,716 

36.9 

6,416 

51.2 

40.132 

88.6 

1904 

91.986 

60.2 

61,028 

60.8 

163,014 

66.0 

Transvaal.... 

1904 

213.293 

44.6 

294367 

80.3 

507,660 

60.0 

Total 

1904 

863323 

56.3 

847,067 

77.6 

1,710380 

66.1 

England  and 

Wales.... 

1901 

10 

11.4 

38,982 

0.9 

t2 

8.4 

1891 

)1 

14.0 

61.045 

1.3 

16 

10.1 

1881 

!8 

16.6 

64316 

1.9 

14 

12.1 

1871 

M) 

21.2 

186,101 

6.7 

11 

16.0 

Sootland 

1901 

16 

12.7 

28,191 

4.8 

17 

10.8 

1891 

n 

16.3 

29,158 

5.4 

\0 

12.2 

1881 

S3 

17.3 

61347 

10.7 

ro 

15.2 

1871 

17 

19.2 

60.464 

10.3 

11 

16.2 

Inland 

1901 

i6 

65.2 

86.469 

15.6 

IS 

44.1 

1891 

» 

67.2 

90.967 

15.4 

iO 

45.1 

1881 

18 

68.1 

95338 

15.1 

M 

45.4 

1871 

K) 

63.6 

170.118 

19.3 

» 

41.7 

1861 

18 

49.6 

84,181 

10.0 

i9 

37.0 

United  Kingdom 

1901 

12 

16.3 

152.642 

2.9 

A 

12.4 

1891 

\6 

19.6 

171.170 

3.4 

:        » 

14.6 

1881 

)9 

22.8 

211.701 

4.7 

:         ro 

17.3 

1871 

17 

26.8 

406.683 

8.8 

:.     .  » 

20.8 
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TABLB  nL 

FERCENTAQE  OF  TOTAL  RURAL  AND  URBAN  POPULATION  OF  THE  UNITED  STATES^ 
CLASSIFIED  BY  NATIYITT. 


Natbitj  lad  QeaoMUe 

Rural. 

Urban. 

^DMdSr^^ 

1910. 

1900. 

1800. 

1910. 

1900. 

189a 



89.8 
67.0 
66.4 
58.6 
62.2 
67.2 
67.7 
67.8 
54.8 

73.0 
70.6 
64.9 
57.5 
60.8 
65.3 
64.4 
52.0 
54.8 

77.6 
71.3 
64.3 
59.8 
59.9 
65.0 
61.4 
50.4 
54.6 

33.9 
34.4 
41.7 
51.2 
54.2 
54.4 
58.4 
51.0 
46.9 

37.8 
85.8 
38.8 
47.8 
50.0 
47.6 
47.4 
47.2 
40.6 

43.6 
85.8 
86.8 
45.6 
45.9 
44.1 
41.7 
47.6 
86.8 

ToUl.  United  SUtca 

64.1 

63.2 

63.3 

41.9 

40.2 

39.7 

[PoTMlivt. 

17.0 
17.6 
22.4 
27.4 
1.4 
1.0 
5.4 
21.2 
22.4 

14.9 
16.6 
23.0 
26.7 
1.4 
1.2 
5.5 
24.1 
23.4 

11.5 
15.5 
21.3 
22.6 
1.4 
1.4 
4.3 
21.2 
19.6 

34.2 
33.6 
33.0 
28.2 
10.1 
9.5 
12.1 
27.8 
27.2 

31.6 
84.8 
35.8 
30.4 
12.2 
13.2 
16.9 
30.2 
31.4 

26.6 

33.3 

1 

33.2 

a 

27.5 

13  0 

1 

14.8 

a 

18.9 

25.0 

28:2 

Total.Umt6dSUtei 

13.8 

13.6 

12.4 

29.0 

30.9 

28.7 

». 

12.6 
18.9 
10.2 
12.6 
1.1 
0.4 
3.1 
15.7 
18.4 

11.5 
11.2 
11.1 
13.9 
0.8 
0.5 
8.1 
15.0 
16.5 

10.4 
11.7 
13.2 
15.8 
0.8 
0.7 
8.2 
18.6 
18.7 

80.7 
29.5 
22.8 
16.3 
6.2 
3.7 
7.0 
18.3 
22.2 

29.3 
26.8 
22.9 
17.0 
6.5 
5.0 
8.8 
10.9 
23.1 

28.6 

28.7 

27.5 

21.8 

8.3 

7.6 

12.8 

24  0 

28.0 

Total.  United  SUtM 

7.6 

7.5 

8.7 

22.6 

22.2 

24.8 

0.6 

1.5 

1.0 

1.5 

85.3 

31.4 

23.8 

5.3 

4.4 

0.6 

1.6 

1.0 

1.9 

37.0 

33.0 

27.0 

7.1 

5.3 

0.5 
1.5 
1.2 
2.3 

31.1 
9.8 
7.1 

1.2 
2.5 
2.5 
4.3 
29.5 
32.4 
22.5 
2.5 
3.7 

1.3 

2.6 

2.5 

4.8 

31.3 

34.2 

26.0 

2.7 

4.9 

1.2 

2  2 

2.5 

5  1 

32.8 

33.5 

27.1 

8.4 

7.0 

Total.  United  Statei 

15.1 

15.7 

15.6 

6.5 

6.7 

6.8 
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TABLE  iv. 

CHANGES  IN  THE  RURAL  AND  URBAN  POPULATION  IN  1910  AND  1900  COMPARED 

WITH  1890. 
(1890-100  per  cent.) 
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TABLE  v. 
AVBRAOE  A(3B  AT  DEATH  BT  COLOR  AND  NATIVITT. 


Color  and  Qtnena  Natintr. 


1000. 


Citioiin 

Rflgisintion 

8totfli.(a) 


An 


15  Tews 
and 
Oyer. 


Rural  Fart  of 
ReiQ8tTatk» 
8tatefi.(a) 


An 

Agea. 


15  Team 
and 
Orer. 


1010. 


CStjeiip 

ResiatTatiao 

8tataB.(a) 


AD 
Agea. 


16  Tears 
and 
Over. 


Rural  Fart  of 
Rfg^itration 
SUtei.(a) 


An 


15  Tears 
and 
Orer. 


Femaka 

White 

Make 

Femaka 

Native 

Malea 

Fenaka 

Botkparenta 

Blake 

Femaka 

One  or  botli  parents  foreipi 

Femaka 

Foieign 

BfSa 

Femaka 

Colored 

Make 

Femaka 


82.4 
81.0 
88.0 

88.6 
31.1 
84.2 

22.7 
21.5 
24.1 

31.2 
20.1 
33.8 

13.0 
12.7 
13.4 

53.4 
52.6 
54.8 

26.6 
26.8 
26.0 


51.5 
50.5 
52.6 

51.8 
50.7 
52.0 

48.8 
47.6 
50.0 

55.8 
54.6 
57.0 

86.0 
86.6 
37.2 

54.7 
53.0 
55.6 

45.1 
44.0 
45.3 


44.7 
44.8 
45.1 

44.0 
44.5 
45.3 

41.1 
40.4 
41.0 

44.6 
44.2 
45.1 

20.1 
10.5 
20.8 

60.2 
60.5 
50.8 

31.4 
32.8 
30.6 


50.5 
50.8 
50.1 

60.6 
50.0 
50.2 

58.0 
50.4 
58.5 

60.6 
61.1 
60.0 

43.0 
43.3 
42.6 

614 
61.6 
61.1 

51.0 
52.0 
40.1 


36.8 
35.4 
37.4 

36.6 
35.6 
37.8 

27.0 
26.0 
20.0 

33.2 
31.4 
35.2 

10.5 
10.8 
10.7 

65.7 
54.2 
575 

81.1 
31.2 
81.0 


53.0 
61.8 
54.4 

53.4 
52.1 
54.0 

50.7 
40.7 
51.8 

54.1 
52.0 
56.8 

43.3 
42.8 
43.0 

56.8 
55.2 
58.8 

45.1 
44.8 
45.5 


42.8 
42.4 
43.8 

48.1 
42.6 
48.7 

38.5 
37.8 
30.3 

30.4 
88.2 
40.7 

23.0 
238 
34.1 

61.0 
50.3 
63.4 

82.4 
33.6 
31.0 


50.1 
58.6 
50.7 

60.4 

58.8 
60.0 

58.5 
58.5 
58.6 

50.2 
50.» 
50.1 

4A.2 
48.» 
48.1 

62.a 
60.2 
64.6 

40.2 
40.7 
48.6 


(a)  Repetratiaa  states  in  1000  indnde  Conneetient,  District  of  Cohunbia,  Indiana,  Maine,  Massa- 
dtaaetta,  Midugan,  New  Hampshire,  New  Jersey,  New  Toric,  Rhode  Island  and  Vermont  and  in 
1910  ako  Califomia,  Colorado,  Maryland.  Minnesota,  Montana,  North  Carolina,  Ohio.  Pennsylvania. 
Utah,  Wadnncton,  and  Wisconsin. 
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TABLE  VL 

FBHCENTAGE  OF  TOTAL  NATIVE  WHITE  POPULATION  OF  SAME  AGE  AND 
I  LIYINO  IN  RURAL  DI8TBICTB  IN  1910. 


AflBQioap. 

New 
England. 

Middle 
Atlantic. 

East  North 
Cflotial. 

Weet  North 
Central. 

Sooth 
Atlantic. 

Male. 

Foale. 

Male. 

Fenale. 

Male. 

Female. 

Male. 

Female. 

Male. 

Fbnak. 

UndarSyein... 
5^ 

15.4 
17.8 
18.5 
18.6 
18.  S 
19.7 
23.1 
28.3 
38.1 

16.3 
17.6 
17.7 
17.1 
16.5 
18.0 
30.1 
35.2 
33.7 

80.8 
83.7 
83.0 
83.7 
80.8 
81.3 
84.6 
43.0 
57.5 

80.3 
83.3 
83.1 
30.1 
38.8 
39.9 
33.7 
89.7 
51.0 

51.3 
54.3 
54.7 
52.4 
48.0 
47.4 
51.8 
58.3 
68.4 

50.9 
53.6 
533 
49.1 
44.8 
45.8 
48.9 
54.3 
03.0 

74.0 
74.8 
74.3 
71.4 
66.0 
68.7 
64.7 
67.3 
71.8 

73.8 
74.4 
73.9 
67.6 
63.4 
63.1 
63.1 
68.S 
67.1 

79.4 
79.5 
79.1 
76.3 
71.8 
00.7 
70.3 
74.5 
78.9 

79.1 
79.1 

10-14 

77.9 

15-19 

74.S 

SO-M 

70.3 

S5-M 

68.8 

35^ 

68.4 

70.8 

Maud  over 

74.4 

Totd 

31.3 

19.7 

34.5 

83.8 

53.8 

50.4 

69.4 

67.4 

75.3 

78.6 

AftGimv. 

EutSoath 
CeotnL 

Wert  Sooth 
CeotraL 

Moontain. 

FadfiL 

Umtod 
Statea. 

Male. 

Foale. 

Male. 

Foale. 

Male. 

Foale. 

Male. 

Foale. 

Male. 

FcmaJo. 

UndarSTMtfi... 
5-9 

86.9 
86.7 
85.9 
83.8 
79.9 
77.8 
77.9 
81.7 
86.8 

86.7 
86.3 
84.8 
83.1 
78.8 

n.3 

76.9 
789 
83.9 

83.6 
88.1 
83.5 
81.3 
76  0 
784 
78.8 
774 
80.0 

88.4 
83.8 
81.4 
78.7 
74.8 
73.7 
72.6 
74.0 
75.6 

69.8 

68.0 
67.6 
66.1 
64.9 
62.2 
62.6 
65.4 
67.5 

00.3 
68.4 
66.9 
61.4 
58.3 
59.5 
67.0 
57.5 
56.1 

49.9 
51.8 
51.0 
47.4 
43.6 
89.7 
43.0 
47.8 
54.8 

49.8 
51.0 
49.8 
43.9 
37.0 
86.5 
87.6 
89.6 
41.1 

58.0 
69.8 
59.4 
57.5 
54.0 
53.5 
58.7 
59.3 
66.4 

57.6 
59.3 

19-14 

57.9 

15-19 

54.4 

29-94 

50.8 

25-14 

505 

35-44 

50.8 

45-04 

54.5 

MaadoTv 

59.8 

Totd 

83.8 

81.6 

78.9 

77.8 

65.6 

63.0 

45.9 

43.3 

57.0 

54.6 
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TABLE  Vn. 


PERCENTAGE  OF  MALES  IK  THE  TOTAL  RURAL  AND  TOTAL  URBAN  NATIVE  WHITE 
POPULATION  OF  THE  SAME  AQE  IN  19ia     . 


AfsOroop. 

New 

Middle 
Atlantio. 

Eut  North 
CentraL 

West  North 
CentraL 

Sooth 
Atlantie. 

R»bL 

Uibu. 

RuaL 

Uibaa. 

RuiaL 

Urban. 

RoiaL 

Urban. 

RnraL 

Urban. 

UnderSyottB... 
^ 

50.6 
50.6 
51.5 
53.1 
51.0 
50.5 
51.4 
53.3 
49.3 

50.4 
50.3 
49.9 
49.4 
47.9 
47.7 
48.4 
48.3 
43.4 

50.6 
50.6 
51.1 
51.5 
50.4 
49.9 
50.8 
51.4 
49.5 

50.5 
50.2 
49.8 
48.5 
47.4 
48.3 
48.7 
48.0 
43.0 

50.9 
50.8 
51.1 
51.6 
50.9 
50.5 
51.7 
53.2 
52.7 

50.5 
50.2 
49.7 
48.2 
47.6 
48.9 
49.4 
49.1 
45.6 

50.7 
50.7 
51.1 
51.6 
51.8 
51.9 
53.3 
55.2 
54.7 

50.5 
50.2 
49.3 
47.1 
47.9 
50.2 
50.6 
51.4 
49.1 

51.1 
50.9 
51.4 
50.6 
49.6 
50.0 
51.6 
53.1 
49.2 

50.6 
50  8 

10-14 

49.5 

15-19 

47  9 

ao-M 

47.8 

35-34 

48  8 

35-44 

49  4 

45-M 

48.4 

eSjwn  and  over 

42.9 

ToUl 

51.1 

48.8 

50.7 

48.8 

51.5 

49.2 

52.1 

49.8 

51.0 

48.9 

AceOnmp. 

East  Sooth 
CentnO. 

Weet  Sooth 
CentraL 

Moontain. 

Vva^ 

United 
SUtei. 

RoraL 

Urban. 

RoiaL 

Urban. 

Rural. 

Urban. 

RoraL 

Urban. 

RuiaL 

UrbaB. 

5-9 

51.1 
50.9 
51.4 
50.7 
49.3 
50.0 
51.4 
53.8 
51.4 

50.7 
50.0 
49.3 
47.7 
47.5 
49.1 
50.0 
49.4 
43.8 

51.0 
50.9 
51.3 
51.1 
50.8 
52.0 
54.1 
57.6 
54.3 

50.6 
50.3 
49.5 
47.3 
48.4 
51.2 
53.1 
530 
48.0 

50.6 
50.8 
51.5 
52.6 
56.7 
57.7 
59.3 
63.4 
63.5 

50.6 
50.2 
49.6 
47.5 
49.6 
529 
53.6 
55.4 
51.7 

51.0 
51.0 
51.4 
53.0 
56.3 
56.5 
57.7 
60.5 
62.9 

50.8 
50.3 
49.7 
48.5 
50.5 
53.2 
53.2 
52.8 
49.9 

50.9 
50.8 
51.2 
51.4 
51.0 
51.3 
52.6 
54.3 
52.2 

50.5 
50  2 

10-14 

49  7 

15-19 

48  3 

90-94 

47  9 

25-34 

49  3 

35-14 

49  8 

45-04 

49  5 

65  yean  Hid  oyw 

45.1 

Tat.1 

51.1 

49.1 

52.3 

50.6 

55.4 

51.6 

55.3 

51.6 

51.7 

49.3 
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THE  MOTHER  AND  INFANT  MORTALITY. 

By  Hbnby  H.  Hibbb,  Jb.,  SorMtime  Fdlow  in  Reaearchf  Botlan  School  far 

Social  Workers. 


Even  the  most  hasty  examination  of  almost  any  report  on 
vital  statistics  will  show  how  widely  rates  of  infant  mortality 
vary  in  different  comitries,  states,  cities,  and  other  commu- 
nities. This  is  a  phenomenon  of  great  significance  to  students 
of  infant  mortality  because  it  brings  us  face  to  face  with  the 
question  of  causes.  Why  is  the  infant  mortality  rate  lower  in 
one  country  than  in  another,  in  one  city  of  the  same  coimtry 
than  in  another,  in  one  ward  or  locality  of  the  same  city  than 
in  another?  Thus,  the  wide  variation  in  infant  mortality  in 
different  areas  and  localities  immediately  challenges  investi- 
gation into  the  relation  of  housing  and  living  conditions,  of 
sanitation  and  congestion,  of  rates  of  wages,  and  of  social 
conditions  in  general,  to  the  proportion  of  the  infants  bom  to 
those  who  die  in  such  areas.  In  the  same  way  any  similar 
variation  found  to  exist,  when  the  infant  death  rates  of  a  large 
nimiber  of  families  are  compared,  will  suggest  an  inquiry  into 
the  relationship  existing  between  the  proportion  of  infant 
deaths  in  families  and  the  age  of  the  mother,  the  size  of  the 
family,  the  character  and  intelligence  of  the  parents,  and 
domestic  conditions  in  general.  It  is  with  one  phase  of  this 
aspect  of  the  problem  that  this  article  will  deal — the  relation 
of  the  mother,  her  age,  her  character,  her  intelligence,  and 
her  knowledge  of  infant  hygiene,  to  infant  mortality  and  to 
her  baby's  health. 

It  is  obvious  that  this  variation  in  the  proportion  of  infant 
deaths  in  families  cannot  be  shown  by  the  use  of  the  usual 
infant  mortality  rate  based  on  the  proportion  of  deaths  to 
1,000  births  because  the  number  of  both  births  and  deaths  in 
any  family  is  too  small  for  such  a  comparison.  The  only 
feasible  method  is  the  very  indirect  one  of  comparing  the 
number  of  infant  deaths  that  have  previously  occurred  in 
families  with  the  infant  mortality  rate  for  such  families  in 
any  given  year.  If  the  families  in  which  a  large  proportion 
of  infant  deaths  have  previously  occiu'red  contribute  a  larger 
number  of  deaths  to  the  total  infant  mortality  of  the  year  in 
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question  than  those  families  in  which  no  previous  infant  deaths 
have  occurred,  it  will  follow  that  in  the  former  group  of  families 
infants  tend  to  die  in  larger  proportions  than  in  the  latter; 
or,  in  other  words,  that  the  proportion  of  infant  deaths  to 
births  is  year  after  year  larger  in  some  families  than  in  others. 
This  was  the  method  followed  in  an  investigation  of  infant 
mortality  in  Wards  6,  8,  13,  and  17  of  Boston  by  the  Research 
Department  of  the  Boston  School  for  Social  Workers.*  The 
results  of  this  phase  of  the  inquiry  are  set  forth  in  the  following 
table  where  the  mortality  rate  for  infants  bom  in  1910  and 
classified  according  to  the  number  of  infant  deaths  that  oc- 
curred among  the  children  previously  bom  to  their  mothers 
is  given — ^the  number  of  previous  children  bom  into  the  family 
being  taken  into  accoimt  by  an  additional  classification  of  the 
mothers  according  to  the  number  of  their  previous  pregnancies: 

TABLE  SHOWmO  (A)  NUMBER  OF  BIRTHS  AND  (B)  DEATHS  PER  1.000  BIRTHS  IN 
1910  IN  FAMILDSS  VISITED  IN  BOSTON  CLASSIFIED  ACCORDING  TO  THE  NUM- 
BER OF  DEATHS  DURING  INFANCY  WHICH  OCCURRED  AMONG  CHILDRBN  BORN 
IN  PREVIOUS  TEARS  AND  THE  NUMBER  OF  THE  PREVIOUS  PREGNANCIES  OF 
THE  MOTHERS,  (a) 


Famifies  Choified  Aoooitfing  to  the  Nimber  of  Deaths  Daring 
Inbaej  Whieh  Oeeured  Among  Childnn  Bom  Pteriooa 
to  1010. 


Familiei  Cleaiified  According  to  the 
Number  of  the  Mother's  Pregnencies 
Ooooxing  Previoiu  to  1010, 


TotiO. 


1.2. 
or$ 


4.;. 
orft 


Oyer 
0 


CA)  NmiBn  or  Bbibb  or  1910  nr: 

AH  families  (b) 

Familieewith  no  previous  infant  deaths 

IkmilieB  with  one  or  more  previous  infant  deaths. . . . 
Fkffii&awith— 

One  previpus  m&at  death 

Two  previous  inbnt  deaths 

Three  or  more  prevkras  infant  deaths 

(B)  Dtkm  PB  1.000  BnniB  nr  1910  nr: 

An  families 

FamHiBs  inth.  no  previow  infant  deatiis 

Fsmiliee  with  one  or  more  previous  inbnt  deaths. . . . 
Families  with— 

One  previous  inbnt  death 

Two  previous  mfuit  deaths 

Three  or  more  previous  inbnt  deaths 


1671 
1192 
479 

S31 
115 
33 


134 
117 
178 

154 
191 
303 


901 

487 

807 

297 

154 

106 

184 

118 

19 

62 

1 

10 

126 

126 

114 

125 

188 

179 

194 

153 

158 

210 

300 

228 
88 
135 

79 
34 
22 


146 
125 
148 


177 
318 


(a)  This  table  is  intended  to  show  the  relationship  between  the  infant  death  rate  in  1910  m  the 
famifies  visited  and  the  infant  death  rate  during  pievious  yean  in  the  same  families.  Smce  it  is  not 
poanble  to  oompile  a  true  mfant  mortality  late  based  on  the  ratio  of  deaths  to  1.000  births  for  so  small 
aonit  as  the  family  thie  doable  elassifieation.  aoeording  to  the  number  of  prerkms  mfant  deaths  and 
the  number  of  the  mother's  prerious  piegnannins  this  last  being  arough  approximation  of  the  number 
of  births-has  been  substituted. 

(b)  Ittformatioa  was  not  obtabed  m21m8tanoes.  The371  infants  who  were  bom  during  theirmother's 
first  piegnaney  are  omitted  from  this  table. 

*  The  writer  is  mdebted  to  Dr.  J.  R.  Braekstt.  diieotor  of  the  School  for  Social  Workers,  for  the  use  of 
thcH  figuras  which  have  not  been  previously  pubQshed.  The  mvestigatioa  was  made  m  the  ^fftdfmio 
jears  191(>-11  and  1911-12.  During  the  seoond  of  these  yean  the  field  work  was  carried  on  under  the 
•<fireetion  of  the  writer  supervised  by  the  director  of  the  Researdi  Department.  Dr.  T.  W.  Glocker. 
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An  examination  of  this  table  shows  that  the  rate  of  mortality 
for  infants  bom  to  mothers,  none  of  whose  previous  children 
have  died  during  infancy,  is  strikingly  less  than  the  rate  for 
those  whose  mothers  have  already  had  one  or  more  infant 
deaths.  Moreover,  the  rate  rises  as  the  number  of  previous 
infant  deaths  in  the  family  increases  and  varies  in  the  same 
manner  when  the  infants  are  also  classified  according  to  the 
number  of  their  mothers  previous  pregnancies.*  The  con- 
clusion that  infant  mortality  rates  for  families  vary  as  widely 
as  those  for  states  and  cities  appears,  therefore,  to  be  justified. 
The  table  also  shows  that  the  rate  of  infant  mortality  in 
any  community  is  determined,  not  by  the  relatively  uniform 
occurrence  of  deaths  in  all  families,  but  by  their  relatively  f re- 
quent  occurrence  in  certain  especially  unfortimate  families,  and 
that  the  high  mortality  rat6  for  the  period  of  infancy  is  to  be 
laid  at  the  door  of  these  relatively  few  families  where  the  pro- 
portion of  infant  deaths  to  children  born  is  especially  large. 

This,  however,  is  merely  another  way  of  saying  that  the 
proportion  of  infant  deaths  to  births  in  families  varies  in 
the  same  way  that  it  does  in  other  divisions  of  the  popula- 
tion. Having  shown  this — and  it  would  probably  have  been 
admitted  a  priori  by  many —  it  will  be  necessary  to  study  at 
length  the  nature  of  some  of  the  domestic  and  social  condi- 
tions which  cause  the  regular  occurrence  of  a  high  ratio  of 
infant  deaths  to  births  in  certain  families,  while  others  escape 
with  a  smaller  proportion  of  deaths  or  none  at  all;  and  to 
ascertain,  if  possible,  why  in  any  district  parents  may  be  found 
who  have  successfully  reared  every  member  of  a  large  family, 
while  side  by  side  with  them  are  other  families  in  which  numer- 
ous infant  deaths  have  occurred.  Among  these  ''domestic 
factors"  of  infant  mortality  one  of  the  most  important  is  the 
mother,  her  age,  her  health,  her  character  and  intelligence, 
and  her  devotion  to  the  child. 

The  Influence  of  the  Age  of  the  Mother  at  the  Birth  of  the 
Child.  The  relation  of  the  age  of  the  mother  at  the  birth  of 
her  child  to  the  rate  of  infant  mortality  has  been  frequently 
commented  upon,  though  not  always  made  the  subject  of 
careful  study.  It  is  often  asserted  on  the  one  hand  that 
yoimg  mothers,  because  their  strength  has  not  been  depleted 

*  The  one  eioeption  in  ftho  oase  of  the  motlicn  irith  one,  two,  or  three  prefione  pwgnMMBM  ud  tw- 
pnnkm  infant  d«etha  is  probeUy  doe  to  ehanoe  u  then  mn  only  nineteen  Urths  end  three  deethe  m- 
eloded  in  the  graop. 
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by  previous  childbearing  or  by  the  cares  of  a  family,  tend, 
other  things  being  equal,  to  give  birth  to  healthy  children  and 
that  the  rate  of  mortality  among  their  infants  is,  therefore, 
very  low.  On  the  other  hand,  it  is  probably  as  often  claimed 
that  young  mothers  are  too  immature  to  give  birth  to  healthy 
and  well  formed  children  and,  in  addition,  often  incapable 
through  the  lack  of  previous  experience  of  giving  them  the 
needed  care  after  birth,  as  a  consequence  of  which  the  mor- 
tality among  their  infants  is  relatively  high.  The  following 
table  simunarizes  the  data  bearing  on  this  aspect  of  the  subject 
which  have  been  collected  in  five  recent  investigations: 

MORTALmr  RATE  FEB  1,000  BIRTHS  AMONG  INFANTS  INCLUDED  IN  FIVE  INVESTIQA- 
TIONS.  CLASSIFIED  ACCORDING  TO  THE  AGE  OF  THEIR  MOTHER& 

Afe  of                                                                           Number  Infant 
theMoiher.                                                                       ofBirthi.                    MorUK^Rste. 
BO0TOM  (Mabb.)  IinrsflnoATioN.Ca) 

An  aces 2,025  12S 

rxider2l7ean 145  00 

21to257ean 550  100 

SetoMyean 578  131 

81(o357ean 440  182 

85(o40yeafB 241  149 

Over407ean 67  164 

Fail  Rim  (Mabb.)  I]nrssTiaATiOM.(b) 

Anacea 746  202 

T7Bder207ean 20  108 

20(o207ean 386  180 

80to30  7ean 257  206 

40andov«r 36  222 

Unknown 88  — 

JoHmTowN  (Pa.)  iHrxsnoAnoN.  (e) 

ABaces 1,463  134 

Under  20yean 05  187 

20to24yean 454  121 

SStoSOyeaiB 301  143 

BOtoSOyeaiB 440  136 

40j«anaodoTer 74  140 

Ewabt's  IinrssnoATioii  (EN(BJkin>).  (d) 

Under  10  yean 152  171 

20to24yean 536  132 

25  to  20  yean 306  166 

80to34yean 816  170 

85to80yean 150  220 

OTcr40yean 86  880 

BmaiiaHAM  (Eho.)  iHrxsnoATioif .  (e) 

ADacea 8,773  176 

Under  25  yean 036  207 

25  to  35  yean 1,982  167 

85yeanaadoTer 855  163 


(n)  No  mfocmatioQ  VBB  obtained  in  88  instanees.   For  sonroe  of  data  aae  fint  note. 

(b)  DabGn:  IttiantMortafityinFaniUTer,MaaB.--ASiirveyoftheMortaKtyamanc888Infu 
in  Jane,  JiUy,  and  Angnst,  1913.    Quarterly  FMieaiioni  of  the  American  Statistical  AaMKsation,  New 
Bcriai,  No.  110,  Jime,  1915.  p.  515. 

(e)  U.  S.  Ghildnn'B  Barean:  Infant  Mortafity:  Johnetown,  Pa..  Waihington,  1915.  p.  85. 

(<6  E-  J-  Ewart.  M.  D.:  Tlie  Aiistoeraey  of  Infancy  and  the  Conditions  of  Its  Birth.  The  Svgtniet 
JKtafr*.  VoL  IE.  p.  166.  The  writer  does  not  state  where  his  data  were  ooQeoted  bat  from  a  later  artiele- 
iB  the  same  jounal  it  is  to  be  inferred  that  they  were  eoUeeted  hi  Middlesboroogh,  England. 

(e)  Health  Department  of  the  City  of  Birmingham,  England:  Report  on  Indostrial  Employment  oT 
I  Women  and  Infant  Mortatity.  1911  (p.  11)  and  1912  (p.  11). 
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Interpretation  of  the  data  presented  in  this  table  is  some- 
i^hat  difficult  because  of  the  complex  factors  involved  and 
because  the  results  of  the  five  investigations  dijffer  considerably. 
In  the  first  two,  Boston  and  Fall  Biver,  the  rate  of  mortality- 
was  lowest  for  the  infants  born  to  the  very  young  mothers 
under  20  and  21  years  of  age.  In  both  also  the  rate  increased 
regularly  with  the  age  of  the  mother  after  the  twentieth  year, 
the  highest  rate  occurring  among  the  infants  whose  mothers 
were  over  40.  In  two  others,  Johnstown  and  Ewart's,  the 
rate  was  higher  for  the  children  of  the  very  young  mothers 
imder  19  or  20  than  for  those  whose  mothers  were  between 
the  ages  of  20-30  and  30-35  years.  These  two  investigations 
agree  with  the  first  two,  however,  in  eiiowing  that  the  rate  is 
highest  of  all  among  the  infants  whose  mothers  were  40  years 
of  age  or  over.  Finally,  when  the  figures  for  Birmingham  are 
■examined,  exactly  the  opposite  tendencies  are  revealed,  the 
rate  for  the  older  mothers  being  lower  than  that  for  the 
younger. 

There  seems  to  be  a  general  agreement  in  the  results  of  the 
first  four  of  these  investigations  in  showing  that  the  chances 
of  survival  are  greater  for  infants  bom  to  mothers  between 
the  ages  of  20-25,  and  35-40  than  for  those  born  to  mothers 
over  40.  The  results  for  Birmingham  do  not  share  in  this 
•agreement  but  in  interpreting  these  figures  the  fact  must  be 
considered  that  no  separate  data  were  given  for  the  very  young 
mothers  under  20  or  the  very  old  mothers  over  40  years  of 
Age.  The  results  of  the  five  investigations  are  not  in  sufficient 
accord  to  justify  any  conclusion  as  to  the  rate  of  mortality 
among  the  infants  of  very  young  mothers.  This  question 
must,  therefore,  be  left  in  doubt — at  least  as  far  as  the  avail- 
able statistics  are  concerned. 

On  the  other  hand,  in  drawing  conclusions  from  these 
figures  the  mere  fact  that  the  results  of  the  five  investigations 
diSer  is  in  itself  significant.  It  indicates,  in  the  writer's 
opinion,  that  the  age  of  the  mother  is  not  a  factor  in  infant 
mortality  of  primary  importance.  The  figures  do  not  show 
that  mothers  can  obtain  the  knowledge  necessary  for  bearing 
And  rearing  babies  only  from  experience  acquired  with  age. 
In  fact,  except  for  the  very  young  mothers,  these  figures  seem 
to  show  that,  as  far  as  infants  are  concerned,  one  may  fairly 
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expect  as  high  a  degree  of  efficiency  in  motherhood  from  the 
yoimg  and  inexperienced  mothers  as  from  the  older — ^a  con- 
clusion which  from  the  standpoint  of  prevention  it  is  not 
necessary  to  point  out. 

The  Infltience  of  the  Character  and  Intelligence  of  the  Mother. 
But  if  the  age  of  the  mother  is  not  a  factor  in  infant  mortality 
of  primary  importance^  her  health,  her  character,  and  her 
intelligence  certainly  are.  It  is  difficult  for  the  careful  student 
of  this  problem  to  avoid  the  conclusion  that  the  real  under- 
lying factor  of  infant  mortality  and  the  chief  consideration  in 
the  health  and  welfare  of  babies  is  the  strength,  character, 
health,  and  intelligence  of  the  mother.  For  instance,  it  is 
the  mother's  health  and  strength  that  determines  whether  it 
is  physically  possible  for  the  baby  to  start  life  with  the  tre- 
mendous advantage  that  comes  from  breast  feeding  and  it  is 
her  character  and  intelligence  that  largely  determine  how  the 
child  shall  be  fed  when  either  method  is  possible  Again,  in 
the  recent  campaign  that  has  arisen  for  the  control  of  the 
influence  of  prenatal  conditions  on  infant  mortality  it  is  evi- 
dent that  the  mother  is  the  all-important  consideration.  Cer- 
tainly, while  the  child  is  developing  in  the  mother's  womb  her 
health  and  strength,  the  care  she  takes  of  herself,  and  her 
general  standards  of  hygiene  are  among  the  most  important 
considerations  in  determining  whether  or  not  the  baby  after 
its  birth  will  get  a  fair  start  in  life  or  die  in  a  few  weeks  or 
months  from  prenatal  causes.* 

But  even  after  the  physical  connection  between  mother  and 
child  is  severed  at  birth  the  infant  is  little  less  dependent  upon 
its  mother,  for  she  determines  to  a  very  large  extent  the  char- 
acter of  everything  with  which  it  comes  into  contant — food, 
simlight,  cleanliness,  and  even  the  kind  of  air  it  breathes.  In 
both  the  Boston  and  Johnstown  investigations  a  close  relation- 
ship between  bad  housing  conditions  and  infant  mortality 
was  foimd  to  exist,  but  it  should  not  be  forgotten  in  inter- 
preting these  figures  that  the  closeness  of  this  relationship  is 
also  to  a  large  extent  determined  by  the  mother,  t  From  even 
the  briefest  investigation  it  will  be  evident  that  even  in  the 

*  Sm  the  writer'g  wtiele  on  **  The  lofluraee  of  Preutel  Conditionfl  on  Infant  Mortality,"  Proceed- 
ii«aof  the  Soathern  SoeiolofiMJ  Congie«,  1916. 

t  See  the  wrHer'e  titiele  on  "Infant  Mortality  and  Urban  Hooaing,  and  lirtng  Conditions." /ovmol 
^50eoffl«fe  ifirftdae  (AmerfaMi  Academy  of  Medieine).  October.  1915. 
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poorest  districts,  where  the  housing  and  living  conditions  are 
exceedingly  bad,  many  instances  in  which  parents  have  reared 
large  families  without  the  occurrence  of  a  single  death  are  Uy 
be  found,  while  side  by  side  with  these  in  the  same  neighbor- 
hood or  even  in  the  same  house  are  to  be  found  other  families 
in  which  nmnerous  deaths  of  infants  have  occurred.  Such 
instances  as  these,  where  other  differences  between  the  famUies^ 
concerned  appear  to  be  so  small,  seem  logically  to  be  the 
result  not  of  poverty,  or  the  cleanly  or  sanitary  condition  of 
the  home,  or  even  of  the  physical  strength  of  the  parents,  but 
of  the  amoimt  of  intelligent  attention  and  care  which  the- 
mother  bestows  upon  her  baby.  In  such  cases  it  is  not  only 
the  "resistance  of  the  child"  but  the  ''resistance  of  the  mother' '^ 
that  determines  the  extent  of  the  influence  of  the  other  factors 
on  the  problem. 

The  influence  of  the  character  and  intelligence  of  the  mother 
on  the  rate  of  infant  mortaUty  is  exceedingly  difficult  to  meas- 
\ire  statistically.  It  is  especially  difficult  to  distinguish  this 
influence  from  that  of  the  other  closely  related  factors  and 
one  can  never  feel  certain  that  the  desideratum,  ''other  things 
being  equal,"  has  been  reasonably  well  attained.  It  is 
not  to  be  expected,  therefore,  that  the  relationship  between 
the  character  and  intelligence  of  the  mother  and  the  rate  of 
infant  mortality  can  in  the  nature  of  the  case  be  so  accurately 
measiu'ed  as  to  show  the  extent  of  the  influence  of  the  former 
on  the  latter,  although  the  application  of  the  statistical  method 
does  show  the  existence  of  such  a  relationship. 

Thus,  in  the  Boston  investigation  it  was  found  that  of  the 
341  mothers,  upon  whose  general  intelligence  and  standards  of 
child  care  the  investigators  felt  competent  to  express  an 
opinion,  the  rate  of  mortality  (99.6)  was  lower  for  the  254 
infants  of  whose  mothers  a  favorable  opinion  was  given  than 
the  rate  (103.4)  for  the  87  infants  whose  mothers  were 
criticised  imfavorably.  These  figures  are  of  somewhat  doubt- 
ful value,  however,  as  they  are  based  on  an  opinion  formed 
upon  only  one  visit  and  include  only  the  somewhat  extreme 
cases  upon  each  end  of  the  scale,  all  the  other  mothers  in 
between  being  omitted,  as  the  investigators  did  not  feel  com- 
petent to  express  an  opinion  upon  them.    A  similar  attempt 
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was  made  by  Dr.  Schwarz  to  grade  the  mothers  coming  imder 
the  observation  of  the  New  York  Free  Out-Door  Maternity 
Clinic  according  to  their  general  intelligence,  which  was  more 
successful,  as  it  was  based  on  a  much  larger  number  of  cases. 
Thus,  among  2,326  infants  whose  mothers  were  rated  as  im- 
satisfactory  in  general  intelligence  the  rate  of  mortality  was 
126  deaths  per  1,000  births  in  comparison  with  a  rate  of  100 
for  the  210  infants  whose  mothers  were  rated  as  satisfactory 
in  this  respect.*  These  figures  are  also  of  doubtful  value  as 
the  standard  of  intelligence  used  must  have  been  high  to  have 
excluded  such  a  large  proportion  of  the  mothers  from  the 
satisfactory  grade. 

A  number  of  attempts  have  also  been  made  to  show  the 
relationship  of  the  intelligence  of  the  parents  to  infant  mor- 
tality in  which  literacy  is  used  as  a  test  of  intelligence.  Thus, 
Dr.  Schwarz,  in  the  study  i;pferred  to  above,  shows  that  the 
rate  of  mortality  among  1,297  infants,  both  of  whose  parents 
were  literate,  was  111  deaths  per  1,000  births,  while  among 
702  others,  only  one  of  whose  parents  was  literate,  the  rate 
was  113,  and  among  458,  where  both  were  illiterate,  it  was 
172.t  In  a  similar  manner  it  was  shown  in  the  Johnstown 
investigation  that  the  rate  of  mortality  was  higher  among 
infants  bom  to  foreign-bom  mothers  who  could  not  read  and 
write  any  language  or  who  could  not  speak  English  than  among 
those  infants  whose  mothers  could  meet  these  tests.  Thus,  of 
the  229  mothers  who  could  not  read  and  write,  the  infant  mor- 
tality rate  was  214,  while  among  the  419  mothers  who  could 
read  and  write  it  was  only  148.  Among  the  401  infants,  whose 
mothers  could  not  speak  English,  the  mortality  rate  was  187 
in  comparison  with  a  rate  of  146  among  those  whose  mothers 
could  speak  English.  J  In  so  far,  therefore,  as  literacy  and 
ability  to  speak  English  are  indices  of  intelligence  these  figures 
indicate,  though  probably  not  adequately,  the  heavy  handicap 
under  which  babies  are  placed  because  of  a  lack  of  intelli- 
gence on  the  part  of  their  mothers. 

•  FbBt  Anmial  Report  of  the  7n&  Out-Door  Mfttendty  Clinio,  Covering  the  Fixft  Nine  Tetn  of  the 
Cfinie'i  Expcfienoe.  New  York,  1010;  Chapter  2,  Pirt  2,  Report  of  the  Pediatrie  Depertmeat,  with  % 
fltudy  of  Ewtr  In&nt  MortaEty.  by  Hennan  Sehwara,  M.  D^  p.  41. 

tLoe.cik,I».80. 

t  U.  8.  Childrea'i  Bueaa:  Infant  Mortafity:  Johnstown,  Pa.    Wadungton,  1016.  p.  34. 
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Other  writers  have  shown  the  existence  of  this  relationship 
between  literacy  and  infant  mortality  by  correlating  the  per- 
centage of  illiteracy  and  the  rate  of  infant  mortality  in  a 
nimiber  of  cities.  For  instance,  Phelps,  in  his  recent  study 
of  the  relation  of  infant  mortality  to  the  employment  of 
mothers,  concludes,  after  a  careful  examination  of  the  avail- 
able statistics  for  the  cities  and  states  of  New  England  and 
especially  of  the  cities  of  Massachusetts,  that  a  high  female 
illiteracy  is  "with  fair  uniformity  coexistent  with  a  high  infant 
mortality  rate."  *  Newman  also  notes  the  relationship  from 
a  study  of  English  figures,  although  he  does  not  find  it  to  be 
as  close  as  the  writer  just  cited.f 

On  the  whole,  however,  the  extent  of  the  influence  of  the 
character  and  intelligence  of  the  mother  upon  infant  mortality 
is  not  capable  of  statistical  demonstration  or  of  exact  measure- 
ment by  any  method  so  far  devjsed.  Nevertheless  observa- 
tion and  experience  show  that  it  is  an  all-important  factor  in 
the  problem — the  underlying  factor  which  determines  to  a  great 
extent  the  influence  of  other  measurable  factors.  In  conclusion, 
therefore,  it  may  be  said  of  this  article,  as  Dr.  Newman  saya 
of  his  own  excellent  work  on  the  subject: 

This  book  will  have  been  written  in  vain  if  it  does  not  lay 
the  emphasis  of  this  problem  upon  the  vital  importance  to  the 
nation  of  its  motherhood.  Wherever  we  turn,  and  to  what- 
ever issue,  in  this  question  of  infant  mortality,  ^e  are  faced 
with  one  all  pervading  need — the  need  of  a  higher  standard 
of  .  .  .  motherhood.  Infant  mortality  in  the  early  weeks 
of  life  is  evidently  due  in  large  measure  to  the  physical  condi- 
tion of  the  mother,  leading  to  prematurity  and  debility  of 
the  infant;  and  in  the  later  months  of  the  first  year  infant 
mortality  appears  to  be  due  to  unsatisfactory  feeding  of  the 
infant.  But  from  either  point  of  view  it  becomes  clear  that 
the  problem  of  infant  mortality  is  not  one  of  sanitation  alone, 
or  housing,  or  indeed  of  poverty  as  such,  but  is  mainly  a 
question  of  motherhood.  No  doubt  external  conditions  as  those 
named  are  influencing  maternity,  but  they  are,  in  the  main, 
affecting  the  mother,  and  not  the  child.  Improved  sanitation, 
better  housing,  cheap  and  good  food,  domestic  education,  a 


•  Edward  B.  Fhdpe:  Infant  Mortality  and  Its  R«Iatioo  to  Wooian't  Employment— A  Study  of  I 
chusetts  Statistics.    In  Vohmie  XIII,  Part  1,  of  the  Bureau  of  Labor's  Report  on  Condition  of  Womaa 
and  Child  Wage  Earners  in  the  United  States,  p.  48. 

t  George  Newman,  M.  D.:  Infant  Mortality.    London,  1906,  p.  222. 
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healthy  life  of  body  and  mind  .  .  .  exert  but  an  indirect 
effect  on  the  child  itself,  who  depends  for  its  life  in  the  first 
twelve  months,  not  upon  the  state  or  the  municipality,  nor 
yet  upon  this  or  that  system  of  creche  or  milk-feeding,  but  upon 
the  health,  the  intelligence,  the  devotion  and  maternal  instinct 
of  the  mother.  And  if  we  would  solve  this  great  problem  of 
infant  mortality,  it  would  appear  that  we  must  first  obtain  a 
higher  standard  of  .  .  .  motherhood.  Without  a  mo- 
ment's hesitation  I  place  this  need  as  the  first  requirement. 
Other  things  .  .  .  are  important,  but  this  is  the  chief 
thing.* 

To  this  conclusion  the  present  writer  heartily  subscribes. 
The  most  important  factors  in  infant  mortality  are  the 
strength,  the  health,  the  character,  and  intelligence  of  the 
mother. 

Preventive  Methods:  Education  for  Parenthood.  Space  would 
not  permit,  even  if  such  a  thing  were  possible,  an  enum- 
eration of  all  the  agencies  and  influences  in  modem  life 
which  are  helping  to  raise  the  standard  of  motherhood  or  of 
all  those  other  agencies  and  influences  which  are  helping  to 
lower  it.  It  will  be  desirable,  however,  to  conclude  this  dis- 
cussion of  the  relation  of  the  mother  to  infant  mortality  with 
at  least  a  brief  survey  of  some  of  the  chief  methods  whereby 
the  standard  of  motherhood,  and  also  of  fatherhood,  may  be 
raised.  Probably  the  most  important  of  these  methods  is 
education — the  instruction  and  training  of  mothers  and  poten- 
tial mothers  in  the  care  and  rearing  of  children. 

In  a  recent  pamphlet,  issued  by  the  Children's  Bureau  on 
Baby-saving  Campaigns,  the  methods  employed  by  certain 
American  cities  in  the  prevention  of  infant  mortality  were 
pointed  out — ^the  work  of  health  departments,  registration  of 
births  and  deaths,  provision  of  a  pure  milk  supply,  milk 
stations  and  baby  clinics,  encouragement  of  maternal  feeding, 
"little  mother  leagues"  and  classes,  visiting  nurses,  prenatal 
work  with  expectant  mothers,  improvement  of  housing  and 
living  conditions,  fight  against  flies,  garbage  accumulation, 
and  dust,  fresh  air  camps  and  hospitals,  educational  work 
through  the  distribution  of  circulars,   pamphlets,   etc.f    A 

•Ibid,  pp.  257-258. 

t  U.  S.  Chikbren't  Bunra:  Baby  Saving  CAmpaigna.    Waahington,  1011.    See  table  of  ooatents. 
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careful  examination  of  each  of  these  methods  of  preventing 
infant  mortality  will  at  once  reveal  to  what  a  large  extent 
each  depends  for  its  effectiveness  upon  the  mother.  At  first 
sight  it  would  appear  that  the  chief  function  of  a  milk  station 
is  to  provide  cheap  and  pure  milk  and  yet,  as  the  report  just 
referred  to  points  out,  "it  has  been  the  experience  of  prac- 
tically all  milk  dispensaries  that  it  is  useless  to  send  pure, 
clean  milk  into  a  dirty  home  to  be  handled  by  an  ignorant, 
dirty  mother  or  older  child.  It  is  necessary  to  reach  the 
mothers,  and  not  only  teach  them  how  to  care  for  the  baby's 
milk,  but  to  convince  them  of  the  necessity  of  cleanliness. 
.  .  .  In  many  cities  it  is  believed  that  the  principal  good 
to  be  derived  from  milk  stations  consists  in  the  opportimity 
given  for  those  in  charge  to  come  in  contact  with  the  mothers 
and  with  the  home  surroundings.  .  .  .  Many  cities  place 
practically  all  the  emphasis  upon  visiting  nurses  and  the 
instruction  of  the  mothers  in  the  homes."  *  Dr.  Josephine 
Baker,  director  of  child  hygiene  of  the  Department  of  Health 
of  the  City  of  New  York,  also  expressed  the  same  idea  in  an 
address  before  the  International  Congress  of  Hygiene  and 
Demography  at  Washington  in  1912:  "Without  overlooking 
the  value  of  pure  milk,  I  believe  this  problem  must  primarily 
be  solved  by  educational  measures.  In  other  words,  the 
solution  of  the  problem  of  infant  mortality  is  20  per  cent, 
pure  milk  and  80  per  cent,  training  of  the  mothers.  The 
infants'  milk  stations  will  serve  their  wider  usefulness  when 
they  become  educational  centers  for  prenatal  instruction  and 
the  encouragement  of  breast  feeding  and  teaching  of  better 
hygiene."  t 

In  the  case  of  visiting  nursing,  it  is,  of  course,  not  necessary 
to  point  out  that  it  is  the  function  of  such  nurses  not  to  care 
for  the  child  themselves  but  to  instruct  the  mother  in  the 
proper  care  of  children. 

Recently  the  work  of  visiting  nurses  has  been  extended  to 
include  the  instruction  of  expectant  mothers  during  the  period 
of  pregnancy.    This  "prenatal  care,"  as  it  is  often  called,  is 

*  Prer.  oit,  pp.  23-23,  and  32. 
t  TranaMtioDB,  VoL  8.  p.  149. 
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one  of  the  newest  and  one  of  the  most  important  direct  means 
of  reducing  infant  mortality  by  the  education  of  the  mothers, 
for  the  instruction  is  begun  not  after  the  child  is  born  but  soon 
after  it  has  been  conceived. 

Finally,  among  the  methods  of  instructing  mothers  in  the 
proper  care  of  children  after  the  birth  of  the  child  or  after 
conception,  should  be  mentioned  the  educational  work  that 
is  being  carried  on  through  the  distribution  of  circulars, 
pamphlets,  etc.,  on  the  care  of  infants  and  children  as  well  as 
upon  general  hygiene  and  health.  The  volume  of  such  publi- 
cations, as  well  as  the  character  of  the  material  and  the  method 
of  presentation  and  distribution,  is  improving  rapidly.  State 
and  city  boards  of  health  and  many  private  societies  and 
associations  have  issued  many  exceedingly  valuable  pamphlets 
written  in  such  a  way  as  to  appeal  effectively  to  the  mothers 
interested.  Some  of  these  have  been  printed  in  foreign  lan- 
guages as  well  as  in  English.  The  Federal  PubUc  Health 
Service  and  the  Children's  Bureau  have  also  issued  similar 
pubUcations.  The  latter  bureau  is  issuing  a  Care  of  Children 
Series,  two  numbers  of  which  have  already  appeared.  The 
first,  "  Prenatal  Care,"  deals  with  the  care  of  mothers  during 
pregnancy,  while  the  second,  "  Infant  Care,"  gives  the  mother 
specific  instruction  as  to  the  care  of  the  baby  after  birth. 
Both  of  these  pamphlets  are  written  in  popular,  non-medical 
terms  and  are  admirably  suited  to  their  purposes. 

The  trouble  with  the  publications  of  the  Children's  Bureau, 
as  well  as  those  of  the  PubUc  Health  Service,  is  that  the  amount 
of  funds  available  has  heretofore  been  so  small  that  they  have 
not  been  as  widely  distributed  as  they  should  be.  If  these 
bulletins  on  the  care  of  children,  for  instance,  were  as  widely 
distributed  as  the  Department  of  Agriculture's  very  successful 
series  of  Farmers'  Bulletins,  we  should  feel  more  confident 
that  the  government  is  doing  its  part  in  the  prevention  of 
infant  mortality  than  is  possible  at  present.  On  the  other 
hand,  the  work  of  many  city  health  departments  has  not  been 
so  limited  by  a  lack  of  funds.  In  a  number  of  cities  educa- 
tional pamphlets  and  folders  are  sent  to  each  mother  upon 
the  registration  of  the  birth  of  the  child,  either  through  the 
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mails  or  by  the  hands  of  a  visiting  or  health  nurse.  Effective 
use  has  also  been  made  of  newspapers  for  the  instruction  of 
mothers  in  a  number  of  cases.* 

But  this  instruction  of  mothers  in  the  care  of  themselves 
during  pregnancy  and  of  their  babies  after  their  birth  is  not 
the  only  means  of  reducing  infant  mortality  by  means  of 
education.  This  kind  of  instruction  may  be  called  instruc- 
Hon  or  education  of  parents;  bi;t  there  is  another  kind  of 
education  that  begins  at  childhood  and  which  may  be  called 
education  for  parenthood.  To  say  that  "our  educational 
system  needs  revision  and  that  it  should  be  made  to  conform 
more  nearly  to  the  actual  requirements  of  our  complex  daily 
life"  is  merely  to  repeat  a  statement  that  has  been  made  many 
times  already;  and  yet  there  can  be  little  doubt  that  one  of 
the  most  effective  means  of  lowering  the  rate  of  infant  and 
child  mortality,  as  well  as  the  general  death  rate  for  all  ages, 
would  be  the  education  of  children  and  young  men  and  women 
for  parenthood.  Just  how  much  of  this  education  should  be 
given  in  the  home  and  how  much  in  the  schools,  and  just  how 
much  should  be  obtained  by  the  study  of  the  laws  of  health 
and  hygiene  or  by  the  study  of  domestic  science  and  home 
management,  it  is  impossible  to  say  at  present.  What  can 
be  said  at  present  is  that  the  need  of  education  for  parenthood 
cannot  be  denied  and  that,  in  the  overhauling  and  revision  of 
our  system  of  education  which  is  going  on  at  present,  eflBcient 
methods  for  meeting  this  need  must  be  worked  out.f 

But  education  for  parenthood  should  include  more  than 
instruction  in  the  science  and  art  of  infant  and  child  care,  or 
in  home  management  or  even  in  the  ideals  of  parenthood;  it 
should  also  include  instruction,  direct  or  indirect,  in  "the 
selection  of  parents."  To  take  the  case  of  the  girl,  for  instance, 
education  for  parenthood, 

*  U.  S.  Children's  Buretu:  Bftby-Mving  Cunpugns,  pp.  44-46  and  Appendix. 

t  One  of  the  most  interesting  of  the  recent  attempts  to  instruct  and  educate  children  directly  in  the  care 
of  babies  and  m  the  laws  and  niks  of  infant  hygiene  has  been  carried  on  by  the  Department  of  Health  of 
the  City  of  New  York  in  its  lectures  and  classes  fat  the  "  little  mothers  "  who  attend  the  city  schods.  little 
Mothers'  Leagues  have  also  been  organised  which  have  reached  a  membership  of  over  17,000.  These 
leagues  were  described  by  Dr.  Baker  in  her  address  befofe  the  International  Congress  of  HyB^eoe  and 
Demogr^iy  previously  referred  to.  The  idea  has  also  been  put  in  opeiati(m  in  other  cities.  Another 
movement  of  the  same  land  that  should  at  least  be  mentioned  is  the  estabfishment  of  continuation  schoob 
for  homemaking. 
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instead  of  concerning  itself  with  the  care  of  her  baby,  will 
be  at  work  when  she  is  choosing  the  baby's  father.  In  all 
times  and  places,  woman's  primal  and  supreme  function  is  or 
should  be  that  of  choosing  the  father  of  the  future.  This  great 
idea  should  be  recognized,  implicitly  and  explicitly,  in  the  ed- 
ucation of  every  girl;  she  is  or  may  be  partly  responsible  for 
the  future  of  mankind.  She  herself,  mind  and  body,  is  holy, 
for  she  is  the  temple  of  the  life  of  this  world  to  come.  She 
must  honor  and  care  for  herself  accordingly;  and  this  twofold 
aspect  of  her  present  and  future  duty,  in  caring  for  herself  and 
in  choosing  her  co-creator  of  the  future,  must  be  instilled  into 
her  mind  with  the  solemnity,  the  sanctity,  and  the  authorita- 
tive sanction  of  a  religious  dogma.  * 

This  quotation,  in  suggesting  how  the  standard  of  parent- 
hood may  be  raised  by  eugenics,  both  on  its  positive  side  of 
the  encouragement  of  the  marriage  of  the  fit  and  on  its  nega- 
tive side  of  the  discouragement  or  prevention  of  the  marriage 
of  the  imfit,  the  xmhealthy,  and  the  weak,  opens  up  an  inter- 
esting field  for  discussion  but  one  which,  even  if  space  would 
permit,  it  would  hardly  be  proper  for  us  to  enter  upon  here. 

•S^leeby.C.W.:  The  Methods  of  RaoeRogBoentkn.    New  Yoik,  1911,  p.  36. 
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MEASURES  OF  RELATIVE  TAX  BURDENS.* 
Bt  a.  E.  Jambs,  Santa  FS,  New  Mexico. 


The  larger  problems  of  methods  of  taxation  are  receiving 
attention  at  a  gathering  of  tax  experts  meeting  in  conference 
simultaneously  with  the  gathering  of  this  association.  In 
their  major  deliberations  the  statistician  has  only  a  minor 
part.  His  duty  is  not  so  much  to  devise  methods  of  reform 
as  to  measure  the  need  of  it — ^to  point  with  the  certain  finger  of 
fact  to  the  weak  spots  in  the  present  structure. 

When  the  Conmiittee  on  Tax  Revision  of  the  commonwealth 
of  Virginia  met  to  deliberate  on  the  reforms  it  should  recom- 
mend to  the  legislature  whose  creature  it  was,  it  felt  impera- 
tively the  need  for  such  guidance.  The  demand  which  had 
called  such  a  body  into  being  was  primarily  the  product  of 
disputes  and  recriminations  between  sections  of  the  state, 
classes  of  its  social  and  economic  organization,  and  owners  of 
its  groups  or  kinds  of  property.  Tidewater,  Piedmont,  Valley 
and  Southwest,  and  the  cities  each  claimed  the  others  were 
tax  dodgers  and  worse;  the  farmer  and  the  merchant,  the 
miner  and  the  banker  each  was  (in  his  own  story  and  honestly- 
held  opinion)  the  unjust  bearer  of  his  neighbor's  burden; 
land  and  fluid  capital,  the  widow's  cow  and  the  opulent  railroad 
each  groaned  (so  its  owner  said)  under  the  intolerable  dis- 
crimination of  the  tax  S3rstem  as  administered  by  the  officials 
of  the  commonwealth. 

The  committee  held  hearings.  Each  section,  class,  and 
group  appeared,  urged  its  grievance,  and  made  its  plea.  But 
the  taxpayer,  whatever  his  honest  convictions,  usually  found 
when  forced  to  make  his  case  that  his  facts  were  as  few  as  his 
•convictions  were  positive.  The  conmiittee  found  that,  if  it 
listened  to  all  pleas  and  took  them  at  their  face  value,  it  would 
have  to  lower  all  taxes  on  everyone. 

Here  was  the  proper  field  for  the  statistician.  All  these 
claimants  could  not  be  right.    The  writer  was  employed  to 

*  Paper  pfwonted  %%  the  meeting  oF  the  Amerioan  Statiatioal  AMooiatioo,  StaDford  Uniyenity,  California. 
JLogort  18, 19U. 
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endeavor  in  the  short  time  at  the  disposal  of  the  committee  to 
find  facts  on  whose  general  significance  it  could  rely. 

In  midertaking  this  study  the  writer  was  confronted  first, 
with  the  limitation  as  to  time.  The  entire  work  was  to  be 
completed  between  June  15  and  November  1,  1914.  The 
survey  of  the  field  must  be  rapid;  it  must  also  be  reasonably 
accurate  in  its  general  results.  It  must  cover  the  large  items 
of  taxable  units  in  a  large  way  and  be  content  with  that  result. 
These  units,  as  shown  by  the  last  preceding  assessment,  were 
as  follows: 


Item. 

AMMedVfthie. 

Per  Cent  of  Total 

IWicnUte 

1660,421,004 
44,882,766 
68,606,348 
61,128,060 

100,810,446 
30,068,041 

141,067,316 

66 

Tftii0hle  fum  property 

Other  tai^ble  pcnooal  Dronrty 

Bftoka 

Yt^iiwm^     . ,            

11 

14 

Total 

1086.888,040 

100 

It  is  at  once  apparent  that  the  first  question  relates  to  real 
estate.  Is  real  property  assessed  at  an  equitable  proportion 
as  compared  with  other  property,  is  it  equitably  assessed  as 
between  sections  of  the  state,  as  between  city  and  county,  as 
between  owners  in  the  same  locality? 

At  the  outset  it  became  necessary  to  assume  two  important 
propositions  which  a  purely  academic  thesis  could  not  assimie: 
(1)  that  "equitably"  meant  equitably  before  the  law  and  (2) 
that  a  tax  meant  any  impost  which  must  fall  upon  the  property 
or  the  person  because  of  the  ownership  of  such  property.  The 
latter  assimiption  was  of  prime  importance  in  dealing  with 
railroads  and  with  certain  other  classes  of  taxpayers  as  we 
shall  later  see. 

Two  ways  are  possible  to  measure  the  ratio  of  realty  assess- 
ments; a  re-appraisal,  and  an  examination  of  recorded  sales  or 
transfers.  Obviously  the  former  was  impossible  to  us;  the 
latter  was  the  only  choice.  Conditions,  moreover,  made  this 
a  very  easy  method  of  practical  application.  A  full  sales  report 
was  on  file  with  the  state  auditor;  the  detailed  tax  books  were 
likewise  on  file  in  that  office.     The  sales  reports  were  first 
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edited  to  eliminate  improper  items;  trades,  transactions  be- 
tween relatives  and  nominal  deals,  sheriffs',  executors',  and 
guardians'  sales,  old  deals  lately  recorded,  deeds  other  than 
full  warranties,  etc.  The  comparison  was  restricted  to  a 
single  year.  After  the  first  editing  the  sales  remaining  were 
copied  on  cards,  then  sorted  and  compared  with  the  tax  records 
for  the  entry  of  the  assessed  valuation.  Thereupon  a  further 
editing  was  necessary  to  eliminate  items  not  furnishing  a 
comparable  assessment.  Thereupon  the  data  were  ready  for 
tabulation. 

The  facts  to  be  gleaned  from  tabulation  were  as  follows — 
ratios  of  assessed  to  true  values: 

1.  Between  counties; 

2.  Between  rural  and  urban  property; 

3.  Between  different  classes  of  taxpayers  in  the  same  taxing 
district. 

To  bring  out  these  facts  the  cards  were  sorted  first  into  the 
one  hundred  counties  and  nineteen  cities  into  which  all  Vir- 
ginia is  divided.  Thereafter  a  division  was  made  into  platted 
and  acreage  property.  For  each  of  these  grand  divisions  a 
composite  tabulation  form  was  made  up  classifying  the  sales 
first  by  white  and  colored  ownership  and  second  by  the  size 
of  consideration  paid  for  the  property.  The  total  assessments 
and  considerations  so  tabulated  and  aggregated  would  make 
possible  comparisons: 

1.  Between  counties; 

2.  Between  land  and  lots; 

3.  Between  colored  and  white; 

4.  Between  owners  of  large  and  small  properties. 

The  results  secured  were  interesting  and  conclusive.  Speak- 
ing generally,  the  cities  were  assessed  more  nearly  at  true  value 
than  the  country;  Tidewater  more  than  the  interior;  the 
Southwest  mountain  country  was  assessed  the  lowest  of  all. 
The  inequalities  ranged  from  a  ratio  of  12.5  per  cent,  in  Carroll 
county  to  76.5  per  cent,  in  Fredericksburg  City.  Lots  in 
counties  were  assessed  on  the  average  at  38.5  per  cent,  and 
lands  in  the  same  counties  at  30.2  per  cent. 
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As  between  large  and  small  properties,  the  following  table 
illustrates  very  well  the  inequality  too  often  visited  upon  the 
«mall  taxpayer: 

TABLE  L 
REAL  ESTATE  ASSESSMENTS  AND  SALES  IN    COUNTIES. 


Value  of  Property. 

Number  of 
Sftlee. 

ToUl 

AMIMIlMint 

ToUl 
Selling  Price. 

Ratio. 
Percent. 

ToUl 

16,862 
7,683 
2,965 
8.219 
1.574 
635 
286 

17.929.415 
718,187 
776.978 
1.791,904 
1,714,282 
1,285,946 
1,642,118 

$23,666,730 
1,536,634 
1,992,607 
4,924,387 
5,241.605 
4.127,999 
5,843,498 

33.6 

UndvSSOO 

46.7 

$50&-$1,000 

39.0 

1/X)Q-  2,500 

86.4 

2,500-  5.000 

32.7 

4^,000-10.000 

81.1 

Over  $10,000 

28.1 

REAL  ESTATE  ASSESSMENTS  AND  SALES  IN  CFTIES. 


YafaMorPraiwffty. 

Number  of 
Salei. 

Total 
AflMMment. 

Total 
Selling  Price. 

Ratio, 
Percent. 

Total 

4,431 
921 
835 

1,280 
856 
861 
178 

$6,475,430 
143.974 
385.129 
U73.217 
1.555.122 
1,263,713 
2,004,275 

$12,215,456 
241,443 
575,904 
2,060,856 
2,776,501 
2,383,685 
4,157.067 

53.1 

TTimW  $500     

59.8 

SSOO-$1,000 

58.2 

1,000-  3,500 

56.5 

1,600-  5,000 

56.0 

5,000-10.000 

53.0 

Orv  $10.000 

48.2 

The  foregoing  table  also  points  the  way  of  reform.  The 
inequality  among  taxpayers  is  far  more  vicious  than  that  among 
^ectionSf  since  the  former  applies  to  all  taxes,  the  latter  only 
to  the  relatively  small  state  tax.  Since,  therefore,  equality 
among  taxpayers  is  the  most  necessary  and  since  the  higher 
assessment  in  cities  was  also  accompanied  by  greater  uni- 
f onuity  the  first  step  in  reform  indicated  by  the  statistics  was 
a  general  increase  in  the  ratio  of  assessed  to  true  value. 

The  figures  for  colored  and  white  owners  were  interesting, 
but  for  obvious  reasons  were  not  published  by  the  committee. 
On  their  face  they  showed  that  colored  owners  were  assessed 
more  severely  then  their  white  neighbors.  A  more  careful 
examination,  however,  revealed  the  fact  that  this  result  was 
due  mainly  to  the  smaller  size  of  the  properties  owned  by 
negroes.  Within  the  same  size  groups  the  colored  property  was 
assessed  somewhat  higher  than  the  white,  but  the  average  size 
of  property  within  the  groups  was  also  less.     I  personally  con- 
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eluded  that  the  apparent  discrimination  against  the  Negro  was 
due  to  economic  rather  than  racial  causes. 

Turning  from  what  we  may  call  the  internal  comparison  of 
real  estate  values  to  the  external  comparison,  or,  in  other 
words,  that  of  real  with  other  property,  we  first  considered 
tangible  personal  property. 

No  such  easy  measure  and  no  such  certain  standard  of  value 
is  available  anywhere  respecting  personal  property  as  is  easily 
at  hand  in  the  case  of  real  estate. 

In  the  first  place,  while  the  entire  omission  of  real  estate  is 
not  unknown  in  states  like  Virginia,  it  is  of  infrequent 
occurrence.  Not  so  with  movable  property;  horses,  cattle,, 
sheep,  swine,  farm  implements,  merchants'  stocks,  manu- 
facturers' stocks  and  equipment  are  all  not  merely  subject  ta 
undervaluation,  but  to  entire  omission  as  well. 

The  United  States  Census  was  not  used  in  dealing  with  real 
estate  for  the  plain  reason  that  better  measures  were  available* 
In  the  case  of  personal  property  the  census  of  farm  property 
had  to  be  used,  compared  with  the  assessed  value  of  the  same 
kinds  of  property,  and  from  that  basis  an  estimate  made  of  the 
entire  value  of  tangible  property.  As  the  same  assessor  valued 
all  the  items  so  estimated  and  would  naturally  try  to  do  some 
measure  of  comparative  justice  it  is  possible  that  the  error  in 
these  computations  was  within  reason.  The  following  table- 
sets  forth  the  final  result  of  these  estimates: 

TABLE  n. 
VALUES  OF  TANGIBLE  PERSONAL  PROPERTY. 


Numbers. 

VahMS. 

AyerageVahMS. 

Ratio  of 
Assess- 
ment. 

ClaMet  of  Property. 

Aaess- 
ment 
1013. 

Census 
1910. 

AMssment 
1913. 

Census 
1910  and 
Estimated. 

Assess- 
ment 
1013. 

Census 
1910. 

Value     of    tangible 

vsr&'^t^ 

property,  claaMs  not 

reported  by  oeneoi. . 

Vahiea    of    tangible 

poTvoa  oy  cenraB  . . . 
HocMf,  mules,  etc.. 

Cattle 

Sheep  and  goats. . . 

Farm  maofabecy . . 

050.010 
339,218 
405,808 

488>87 
895,728 
787,505 
830,400 

$102,078,104 

58.505,348 

44,382,750 

20,784,050 

12,070,000 

1,011,858 

1220.300,380 

(CeuusonOlO) 
00.144.180 
48,063,529 
22.202,253 
3,340.087 
4.402,428 
18,115,883 

li08'.96 
18.40 
2.90 
3.41 

liio'.oo 

94.80 
4.24 
5.27 

40.8a 

47.2a 

40.20 
55.80 
54.30 
88.3a 
30.00 
10.10 
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The  ratio  of  assessed  to  true  value  for  real  estate  was  38.5 
per  cent.,  the  ratio  for  tangible  personal  property  was  46.8  per 
cent.     Concerning  this  fact  the  report  of  the  committee  says: 

The  following  conclusion  can  be  drawn  relative  to  the  taxa- 
tion of  tangible  personal  property.  This  property  on  the 
whole  is  somewhat  better  assessed  than  is  real  estate,  a  fact 
not  always  clearly  brought  out  in  reports  relative  to  taxation. 
Many  writers  have  visited  upon  tangible  personal  property 
the  odium  very  properly  borne  by  the  assessment  and  taxa- 
tion of  intangible  personal  property.  As  a  matter  of  fact, 
tangible  persona,^  property  partakes  very  largely  of  the  con- 
dition of  real  estate.  It  is  in  view  and  most  of  it  can  be 
counted.  It  is  available  for  appraisal  in  quantities  whose 
values  are  fairly  well  known  to  the  average  man.  The  oppor- 
txmities  for  under-assessment  are  rather  less  than  those  for 
the  undervaluation  of  realty.  The  main  defect  of  the  assess- 
ment of  tangible  property  arises  rather  from  the  failure  to 
list  the  property  at  slU  than  from  the  iailure  to  list  it  at  a 
reasonable  value. 

The  same  sectional  inequalities  found  in  real  estate  were 
likewise  apparent  in  the  ratios  for  tangible  personal  property. 
Warren  county  showed  the  lowest  assessment,  23.3  per  cent., 
Southhampton  county  the  highest,  75.25  per  cent.  In  round 
figures,  horses  averaged  for  the  state  $68  per  head  as  assessed 
and  $111  true  value,  cattle  $18  and  $24,  sheep  $3  and  $4.25^ 
hogs  $3.40  and  $5.26;  farm  machinery  was  assessed  at  $2,931,- 
036  and  the  reported  true  value  was  $18,115,883. 

The  estimate  for  tangible  personal  property,  not  eniunerated 
in  comparable  form,  was  a  somewhat  doubtful  procedure. 
Table  II  shows  that  the  total  assessed  value  of  the  comparable 
items  was  $44,382,756,  and  of  the  items  not  comparable  with 
any  census  estimates,  $58,595,348.  The  estimate  of  the  true 
value  of  this  large  total  was  based  upon  the  ratio  in  each 
county  and  city  of  the  comparable  items.  One  factor  in  favor 
of  this  procedure  has  been  mentioned — the  same  assessor 
values  all  of  the  tangible  schedule  in  Virginia. 

Next  to  be  considered  and  next  in  importance  were  the 
railroads. 

The  Virginia  system  of  taxing  railroads  comprises: 

1.  A  gross  earnings  tax  of  1  per  cent.,  the  share  of  total 
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gross  earnings  accruing  in  the  state  being  estimated  on  the 
basis  of  single  track  miles  of  main  line. 

2.  The  regular  property  tax  imposed  upon  the  real  and 
personal  property.  The  assessment  is  made  by  the  corpora- 
tion commission  and  apportioned  among  the  counties,  cities, 
and  towns  through  which  the  roads  operate. 

To  test  the  fairness  of  the  above  taxes  it  was  necessary  to 
measure: 

1.  The  underassessment  of  railroads  on  a  commercial  basis. 

2.  The  tax  rate  on  full  value  taking  account  of  the  super 
gross  earnings  tax. 

3.  The  average  true  value  tax  rate  on  other  or  comparable 
property. 

Considering  the  last  computation  first  it  seemed  best  to 
make  the  comparison  between  railroads  and  real  estate,  for 
the  reason  that  public  service  corporations  should  probably 
be  equated  with  that  class  of  property  which  forms  the  main 
basis  of  the  revenue  system.  By  dividing  the  tax  imposed  by 
all  civil  divisions  upon  real  estate  [(state  $1,927,602.29,  coun- 
ties, cities  and  magisterial  districts  $6,006,352.93,  towns  $293,- 
537.38,  total  $8,227,492.60)  by  the  true  value  already 
determined  as  described  above  (counties  $976,698,395,  cities 
$451,164,000,  total  $1,427,862,  395)]  the  real  estate  average 
tax  rate  was  computed  at  58  cents  on  the  $100  of  true  value. 
By  the  extent  to  which  the  average  for  all  railroads  exceeded 
or  fell  short  of  this  average  it  might  be  assumed  that  the  roads 
were  over-  or  under-taxed,  ignoring  for  the  moment  questions 
of  weighting. 

The  commercial  values  of  the  Virginia  roads  were  computed 
on  the  stock  and  bond  basis  except  where  quotations  were 
lacking.  In  such  cases  estimates  were  made  upon  the  balance 
sheet  and  income  account  records  as  shown  in  the  reports  to 
the  corporation  commission.  On  the  whole  I  personally  lean 
toward  the  stock  and  bond  method  where  the  assets  and  income 
of  the  roads  are  based  almost  wholly  (as  is  the  case  with  the 
Virginia  roads)  on  the  operating  property.  The  only  danger 
is  that  the  method  will  over-value  the  roads.  Where  the 
values  so  secured  are  to  be  contrasted  with  sales  values  of  real 
^tate  which  capitalize  fully  future  prospects,  I  do  not  regard 
this  as  a  serious  objection. 
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The  apportionment  of  the  values  computed  for  the  system 
^as  a  whole  to  the  state  of  Virginia  was  made  on  the  basis  of 
net  operating  revenues  as  reported  by  the  several  roads  for 
that  state.  While  these  reports  were  not  made  on  a  uniform 
basis  it  was  not  believed  that  this  lack  of  uniformity  produced 
Any  very  considerable  errors,  particularly  since  the  figiu-e  to 
be  used  was  a  proportion  of  Virginia  net  earnings  to  total  net 
earnings,  and  only  very  substantial  errors  could  materially 
affect  the  results. 

The  value  estimated  for  the  interstate  roads  was  $357,- 
533,700  and  the  taxes  levied  thereon  were  $2,227,026.15. 
This  amounted  to  a  rate  of  62  cents  on  $100,  or  4  cents  in 
excess  of  the  real  estate  rate.  It  was  apparent,  therefore,  that 
the  system  was  at  least  demanding  sufficient  revenue  in  total 
from  the  railroads.  As  between  roads  it  was  exceedingly 
unequal,  the  largest  road  pajdng  65  cents  and  three  important 
properties  only  38  cents,  due  in  part  to  the  arbitrary  method  of 
prorating  gross  earnings. 

The  study  would  have  been  more  fully  extended  into  indi- 
vidual localities,  had  time  permitted,  with  a  view  to  demon- 
strating local  inequalities  where  the  property  locally  assessed 
was  appraised  either  higher  or  lower  than  the  corporate  prop- 

TABLE  m. 

TAX  STATISTICS  OF  ELECTRIC  RAILWAYS  AND  LIGHT  AND  POWER  OPERATIONS 
IN  CONNECTION  THEREWFTH.  YEAR  ENDING  JUNE  30,  lfll3. 


CompADieB. 

Taxes  to  1100 

Stock  and  Bond 

Valuation. 

Real  EBUt«  Tax  on 

$100  True  Vahie  in 

Same  Territory. 

te) 

12.26 

.93 

1.33 

.62 

.72 

1.06 

.65 

3.92 

1.22 

2.71 

8.10 

.64 

.68 

.52 

.76 

10.23 

S).....! 

.64 

.46 

1.09 

.87 

.40 

ec.  Co 

.69 

.45 

.96 

.37 

.93 

^.  Co 

.52 

.67 

.30 

.82 

Total 

10.83 
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erty  assessed  by  the  state  corporation  commission.    This- 
study  was  not  made. 

Minor  public  utilities  were  assessed,  like  the  railroads,  by  the 
corporation  commission  and  paid  taxes  to  the  local  communi- 
ties. The  true  test  of  their  tax  was  not,  of  course,  the  general 
state  average  tax  rate,  but  the  true  rate  of  the  city  or  town  in 
which  they  operated. 

The  danger  of  central  assessment  not  closely  associated 
with  the  local  tax  system  was  illustrated  by  the  comparative 
rates  for  the  principal  companies.  It  should  be  noted  that 
the  Appalachian  Power  Company  owned  its  main  properties^ 
in  Carroll  county  which  county  had  the  doubtful  distinction 
of  having  the  lowest  assessment  ratio  in  the  state.  As  a 
result  the  valuation  of  the  company  for  taxation  was  out  of  all 
decent  proportion  to  the  just  value. 

The  analyBis  of  bank  taxation  brought  to  light  wholly  un- 
dreamed of  conditions  of  local  assessments.  The  Virginia 
system  calls  for  a  report  in  duplicate — one  to  the  state  auditor 
and  one  to  the  local  conmiissioner  of  the  revenue — showing 
the  book  value  of  bank  stock  less  real  estate.  The  auditor 
collects  the  state  tax  directly  from  the  banks;  for  the  local  tax 
they  are  placed  on  the  local  rolls.  A  special  schedule  sent  to 
the  banks  showed  taxes  paid  wholly  at  variance  with  the 
known  factors — the  book  value  and  the  local  tax  Tate.  It 
soon  developed  that  a  gentleman's  agreement  existed  in  many 
places  under  which  the  formal  report  was  ignored  and  a  more 
"equitable"  one  substituted.  One  county  had  even  by  reso- 
lution of  the  local  board  undertaken  to  exempt  the  banks 
therein  from  all  local  taxes — and  the  banks  paid  none. 

Although  the  banks,  despite  these  facts,  were  believed  to  be 
overtaxed,  the  committee  felt  a  certain  amount  of  such  extra 
burden  justifiable.  The  effort  in  this  study  was  not  to  equate 
the  bank  tax  with  the  tax  on  real  estate,  but  to  adopt  a  flat 
tax  on  all  banks,  granting  a  substantial  but  not  a  great  reduc- 
tion. The  average  tax  on  true  investment  was  found  to  be 
$1.53  per  $100;  a  reduction  to  $1.35  was  recommended. 

The  shortness  of  the  time  forbade  two  investigations  which 
I  feel  Virginia  should  certainly  make.     No  careful  study  has 
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ever  been  made  of  the  license  system  conmion  to  the  whole 
South  either  from  the  economic  or  revenue  aspects.  The  real 
burden  of  that  system  of  taxing  business  is  unknown  either  in 
terms  of  property  or  of  income.  An  effort  was  made  to  secure 
«uch  data,  but  the  response  was  not  satisfactory  and  the  short- 
ness of  the  time  forbade  further  effort.  The  slight  study  made 
^seemed  to  show  that  the  sjrstem,  while  grossly  evaded,  was 
•probably  no  worse  in  that  respect  than  the  property  tax  and 
was  on  the  whole  more  certain  of  collection  and  less  burden- 
some when  once  adjusted. 

In  one  field  no  investigation  was  attempted  at  all.  This  was 
a  study  of  the  effect  of  the  tax  on  intangible  property.  A 
glance  at  the  table  at  the  beginning  of  this  paper  will  show  that 
the  assessment  of  this  class  of  property  is  probably  more 
nearly  adequate  in  Virginia  than  in  most  states.  This  is  due 
wholly  to  systematic  record  searching  by  a  special  appointive 
-oflScial — the  examiner  of  the  records.  A  comparison  of  ap- 
praisals of  probated  estates  with  the  assessment  books  next 
preceding  death  would  have  been  a  valuable  contribution  to 
•our  knowledge  as  to  the  quantity  of  intangible  property  escap- 
ing taxation  even  where  (judging  by  totals)  it  is  most  effec- 
tively reached. 

The  final  study  of  general  interest  undertaken  dealt  with 
the  taxation  of  insurance  companies.  In  Virginia  three  'bver- 
lapping  taxes  are  imposed  on  insurance:  (1)  the  tax  on  gross 
insurance  premiumSi  common  to  most  states;  (2)  an  annual 
state  corporation  fee,  heavy  enough  to  be  a  material  burden  on 
some  companies;  and  (3)  municipal  licenses  in  the  form  of  an 
occupation  tax  on  the  business  of  the  companies.  Some  of 
these  municipal  exactions  are  as  high  as  $200  per  company. 
Naturally  since  the  licenses  were  not  based  upon  property 
owned  or  business  transacted  they  proved  a  serious  burden 
upon  small  and  new  companies.  Indeed  the  total  burden 
was  heavy  upon  all.  This  study  was,  therefore,  directed  to  a 
comparison  of  premium  income  and  taxes  in  Virginia.  To 
equate  insurance  taxes  with  property  taxes  the  admitted  assets 
of  the  companies  were  apportioned  to  the  state  on  the  basis  of 
premium  income. 
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TABLE  IV. 

INSURANCE  COMPANIEB  CLASSIFIED  TO  SHOW  BELATIYE  BURDEN  OP  VIBOINIA;. 
TAXES  ON  LARGE  AND  SMALL  COMPANIEa 


Total  or  all  CoiiPAinii. 


Claaet  on  Bmm  of  Pnmtnm 
Income. 

Number. 

Income. 

nrgmiaTiM. 

PeroenUie 
ofTuHlo 

ToUl  all  clftMM 

173 
20 
30 
48 
35 
17 
10 
5 
8 

$17341360 
103398 
500.043 
1.744.481 
2,436.417 
2.120334 
2.406377 
1367.172 
6.660.738 

$440,784.74 
8,777.42 
96336.96 
75,135.32 
81306.14 
49300.09 
52369.25 
32328.66 
114,928.91 

2.47 

Under  $10.000 

8.45 

810.000-S24.999 

5  25 

25.000-  49.999 

4.31 

50.000-  99.999 

8.35 

100.000-199.999 

2.81 

200,000-299399 

2.19 

300,000-499,999 

1.73 

500.000  and  over 

1.72 

Fu  AMD  MAmnci. 


Touun 

Under  $10.000. . 
$10.000-$24,999. 

25.000-  49,999. 

50,000-  99.999. 
100,000-199.909. 
200.000-299,909. 


$4.984324 
48.756 
3311314 
1.160.673 
1300331 
787.133 
1.178.117 


$211,484.30 
4.687.41 
19389.21 
59306.50 
63.175.63 
25374.96 
89.148.59 


4.27 
9.61 
6.42 
5.12 
4.21 
3.21 
3.83 


Lm. 


ToUUU 
Under  $10.000. . 
$10.000-$24.999. 

25.000-  40.999. 

50.000-  99.999. 
100.00Qhl99.999. 
200.000-299,999. 
300.000-499,909. 
500.000  and  over 


$0,026,300 

3345 

81.359 

344.928 

324.958 

615376 

511.023 

1.203.384 

5,941326 


$160,793.48 
856.42 
2,365.15 
8,777.58 
6,785.68 
11,652.58 
9,530.74 
23,701.81 
106,123.52 


1.80 
25.62 
2.01 
2.54 
2.04 
1.80 
1.87 
1.97 
1.79 


CaBUALTT  and  MiaCXLLAKBOUS. 


ToUlallcl 
Under  $10,000. . 
$10.000- $24,999. 
25.000-  49.999 
150.000-  99.999 
100.000-199.999. 
200.000-299.999. 
300.000-499,999. 


$1,574,649 
51.797 
106.770 
210.661 
386.050 
472.624 

346'.747 


$40357.84 
3333.59 
3.982.59 
6.467.37 
9,567.00 
10303.58 

'6.768.71 


2.56 
6.25 
3.73 
3.07 
2.48 
2.18 

i!93 


iNDrSTRUL  AND  SiCK  BCNKnT. 


ToUl  all  clauMe 11 

Under  $10,0000 

$10,000-$24,999 

25.000-  49.999 1 

50,000-99.999 3 

100.000-199,999 2 

200,000-299,999 3 

300,000-499,999 1 

500.000-and  over 1 


$2,256,688 


28,210 
225.178 
244,901 
721,437 
317,041 
718312 


$19349.12 


581.87 
1,979.83 
1,768.97 
4.189.92 
1,923.14 
8,805.39 


2.06 
.88 
.72 
.58 
.61 

1.23 
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TABLE  y. 

RELATIONSHIP  TO  PREMIUM  INCOME  AND  TO  ADMITTED  ASSETS  OF  ALL  YIRGINU  TAXES, 
FEES.  AND  CHARGES,  EXCEPT  ON  REAL  ESTATE,  LEVIED  ON  INSURANCE  COMPANIEa 


KiBfck  of  lonnuiee. 


Fkvnihiiii  TnooiiWi . 


ToUL 


InVirgiiiift. 


Admitted  Aaett  Lot 
lUalEffUte. 


Total 


Apportioned 
toYininia 
ooBeriiof 
Premtaiii 


Tftiei. 


AiDomit. 


Fire  aad  Marine  Cos. 
Suk  Benefit  Cos. . . 

lifeCoa. 

Casualty.  FSdefity 


$253.065XN>1 

3,M3.634 

5M,4M.978 

108.927.329 


14.084.824 
2.255.088 
9.026,399 

1.574.849 


1.97 

57.26 

1.51 

1.45 


1905.430.942 


$173^1.560 


1.85 


1488.800.069 

932.712 

4.018,923.000 

190301.927 


$0,020,000 

533.000 

00.550.000 

2.755.000 


S4.099.584.30i 


178.458.000 


$211,484.80 

19.249.12 

109.793.48 

40.257.84 


$440,784.74 


4.27 

.85 
1.88 

2.55 


221 

3.01 

0.27 

1.40 


2.47 


0.00 


The  regressive  character  of  the  tax  on  real  estate  appears 
again  in  insurance.  The  companies  with  premium  receipts  of 
less  than  $10,000  paid  over  8  per  cent,  of  their  premiums  in 
taxes,  the  largest  less  than  2  per  cent.  The  Virginia  taxes 
averaged  about  2.5  per  cent,  of  premium  income.  This  charge 
was  over  4  per  cent,  on  fire  and  marine  companies,  less  than  1 
per  cent,  on  sick  benefit  companies  less  than  2  per  cent,  on 
life  companies,  and  a  little  over  2.5  per  cent,  on  casualty  and 
other  insurance  companies.  Since  premium  income  forms  a 
less  proportion  of  all  income  in  life  than  in  other  forms  of 
insurance  the  difiference  in  favor  of  life  companies  was  much 
greater  than  that  shown  here.  This  is  most  clearly  illustrated 
by  reducing  the  tax  to  terms  of  admitted  assets.  On  this 
basis  the  average  tax  was  60  cents  on  $100,  or  about  the 
same  rate  as  railroads.  It  fell  to  21  cents  on  life  companies, 
however,  and  mounted  to  $2.21,  or  nearly  ten  times  as  much, 
on  fire  and  marine. 

To  summarize:  we  found  grossly  unequal  taxation  in  real 
estate  as  between  large  and  small  properties,  as  between  city 
and  country,  from  county  to  county,  and  between  different 
sections  of  the  state.  We  found  the  same  inequalities  in  the 
assessments  of  tangible  personal  property.  We  found  great 
variations  among  railroads  and  some  difference  between  rail- 
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roads  on  the  average  and  the  average  for  real  estate.  We 
discovered  gross  mal-administration  of  bank  taxes,  unequal 
public  utility  assessments  and  illadjusted  taxation  of  insurance 
companies,  all  by  methods  of  investigation  for  which  statis- 
tics are  peculiarly  fitted. 

Taxation  is  peculiarly  a  field  cursed  by  non-expert  opinion 
and  unenlightened  legislative  action.  I  know  no  field  of 
statistical  inquiry  yielding  more  positive  results  or  where 
honest  investigation  is  more  needed. 
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STATISTICS  OF  THE  FOOD  SUPPLY  IN  GERMANY.* 
Bt  Robert  Mobse  Woodbury,  Ph.D.,  Comdl  University, 


In  the  last  fifty  years  Germany  has  changed  from  a  food- 
exportmg  to  a  food-importing  nation.  Her  agriculture, 
though  protected  in  recent  years  by  substantial  tariJBf  duties, 
has  not  been  able  to  supply  the  growing  demands  for  food- 
products  arising  from  a  largely  increased  population.  Even 
before  the  war  writers  had  pointed  out  the  danger  of  a  shortage 
of  food  in  case  of  a  Eiu-opean  conflict.  When  the  war  came 
Germany  found  herself  hemmed  in  on  all  sides  by  enemies, 
and  cut  off  from  her  foreign  sources  of  supply.  Her  foes  have 
been  unable  as  yet  to  make  progress  against  the  German 
armies;  is  it  possible  that  they  may  achieve  the  same  end,  the 
defeat  of  Germany,  by  starving  her  out?  Has  Germany  a 
sufficient  home-production  of  food-stuffs  to  meet  her  most 
urgent  needs? 

The  annual  excess  of  imports  over  exports  of  food-products 
in  normal  times  is  considerable.  In  1912  and  1913,  years  of 
exceptionally  high  home  production,  the  excess  of  imports  of 
grains  and  potatoes  alone  averaged  6,250,000  tons — ^2,000,000 
tons  of  wheat,  3,000,000  tons  of  barley  and  1,000,000  tons  of 
com,  with  smaller  quantities  of  potatoes  and  rice.  Meat 
and  animal  products,  oil-cake  and  agricultural  products  used 
for  fodder,  were  also  imported  in  large  quantities.f 

Various  estimates  and  guesses  of  the  proportion  of  total 
consumption  that  is  imported  have  been  made.  Low  esti- 
mates of  the  dependence  of  Germany  upon  foreign  supplies  of 
food  are  based  on  the  proportion,  10  per  cent.,  of  the  bread- 
grains  and  3-5  per  cent,  of  the  meat  products,  that  is  directly 
imported,}  ignoring  the  fact  that  large  amounts  of  meat  and 
animal  and  vegetable   products   may  be  derived  indirectly 

*  Pfepcr  Kftd  at  the  aniniftl  meeting  of  the  AnMfieu  SUtirtieal  AflBoebtkn,  W 
bcr29.1915. 

t  KoGvyiuki  and  Zmtti,  DeateeUandi  Nahmnia-  and  FnttennHtel,  Allgemebes  StatiitiKbei  Anfaiv^ 
ToL  IX.  1915.  pp.  114. 137, 109, 173. 185-187. 

tBeOod.  Die  VoDkaeniaehninf  in  Krieg  and  Frieden.  SdunoQen  Jalvboeh  (oer  Gentaiebong, 
Tcnnltiiag  md  VolkBwirteefaaft  im  Deotadien  Beiefae.  VoL  89.  p.  77. 
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from  abroad  by  import  of  fodder  and  fertilizers.  Ballod,  a 
German  statistician  who  has  written  on  the  problem  of  the 
food  supply,  thinks  that,  including  all  kinds  of  vegetable 
food-stuffs  imported,  one  third  of  all  grains  and  vegetable  food- 
products  is  imported;  of  meat  products,  one  half  comes  di- 
rectly or  indirectly  from  abroad.*  A  careful  and  complete 
estimate  has  been  made  by  Kuczynski  and  Zuntz,  the  former 
director  of  the  Municipal  Statistical  Bureau  of  Berlin-Schone- 
berg,  the  latter  director  of  the  Institute  of  Animal  Physiology 
of  the  Royal  Agricultural  High  School  in  Berlin.  In  deter- 
mining the  proportion  of  food  imported  to  the  total  consumed, 
the  different  kinds  of  food-stuffs  are  compared  in  terms  of 
calories,  or  units  of  heat  energy,  contained  in  the  respective 
foods;  and  also  in  terms  of  the  amounts  of  protein,  or  nitrog- 
eneous  compounds,  a  certain  quantity  of  which  is  an  indis- 
pensable part  of  the  daily  ration.  Of  the  total  consumption  of 
food  in  the  years  1912-1913,  these  two  authors  estimate  that 
29  per  cent,  of  the  protein  and  20  per  cent,  of  the  calories  were 
imported.  Of  the  total  grains  and  plant  foods  used  for  human 
consumption,  there  was  imported  9  per  cent,  of  the  heat 
energy  and  15  per  cent,  of  the  protein  content.  Of  the  total 
meat  supply  44  per  cent,  of  the  protein  and  43  per  cent,  of  the 
calories  were  imported  either  directly  in  the  form  of  live  cattle 
and  dressed  meats,  or  indirectly  in  the  form  of  fodder  for  cattle 
and  hogs.t 

These  figures,  relating  to  food-stuffs  used  for  human  con- 
sumption, give  some  idea  of  Germany's  present  problem. 
Since  the  war,  imports  have  been  almost  wholly  cut  off.  Im- 
ports of  wheat  and  barley  from  Russia  and  America  have  been 
stopped.  Holland,  Denmark,  Switzerland,  and  Sweden  have 
little  to  spare  and  Rumania  has  been  unwilling  to  permit 
free  export,  t  Austria-Hungary  is  in  no  position  to  help  Ger- 
many out.§  In  addition  to  the  loss  of  foreign  supplies,  home 
production  has  been  seriously  affected  by  the  war.  Five 
hundred  thousand  horses  have  been  taken  from  the  farms  for 

*  Ballod,  DeatBcfae  Volkaenui^nuig  im  Kriege,  Preuansohe  Jfthrbueeher,  Vol.  157. 1914,  p.  102. 

t  Kuayoaki  and  Zunts,  op.  eU.,  pp.  IfiS,  131. 

t  Romania  foti)ade  the  export  of  lye,  barley,  and  peas  and  levied  a  heavy  export  tax  oo  the  export  of 
oom.  Jahrbnecher  fuer  Natiooal-Oekonomie  und  Statistik,  Vol.  106,  July,  1015;  Volkswirtaohaftliofae 
Knmik,  pp.  203-4.    See  below,  p.  20. 

t  Kuesynaki  and  Zunti,  op.  ed.,  p.  107. 
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the  use  of  the  army;  and  the  supply  can  not  be  replenished 
from  Russia,  from  which  the  greater  part  of  the  normal  im- 
port, 114,000  horses,  came.*  Crops  in  small  portions  of 
Alsace  and  East  Prussia  were  damaged  by  movements  of 
hostile  armies.t  Farm  labor  has  been  called  to  the  front.f 
About  18  per  cent,  of  the  total  males  and  females  engaged  in 
agriculture  are  males  between  the  ages  18  and  49  and  there- 
fore subject  to  military  duty.  The  fisheries  on  the  North 
Sea  are  practically  closed  down.§  The  import  of  Chili  salt- 
peter, representing  one  half  of  the  total  supply  of  nitrogeneous 
artificial  fertilizer,  has  been  cut  off.||  The  substitutes,  a 
nitrogeneous  compound  manufactured  as  a  by-product  from 
coke,  and  nitrolin,  made  by  electrical  process  from  the  atmos- 
phere, are  either  insufficient  in  quantity  or  can  be  produced 
only  at  high  expense. 

Writers  on  the  question  of  the  food  supply  of  Germany 
before  the  war  were  apt  to  be  pessimistic.  Since  the  war, 
in  the  many  discussions  of  the  food  problem  that  have  been 
published,  the  prevailing  tone  has  been  optimistic.  1[  Though 
a  large  proportion  of  the  food-stuffs  consumed  by  the  popu- 
lation are  imported,  yet  in  case  of  need  there  are  substantial 
reserves  to  which  the  optimists  point.  Part  of  the  abundant 
potato  crop  is  now  used  for  industrial  purposes.  There  is 
annually  a  large  surplus  of  sugar  for  export,  and  the  sugar 
may  be  used  to  take  the  place  of  the  missing  imports,  or  the 
sugar  lands  may  be  used  for  other  crops.**  Finally,  the  grain 
used  in  the  production  of  beer  and  starch  can  be  used  for  food. 
In  reply  to  these  arguments  it  has  been  pointed  out  by  Profes- 
sor W.  J.  Ashley  that  the  relative  food  values  of  these  reserve 

*  Eltsbteher  (ed.),  I^  dentadie  Volkaenaehning  und  der  engfisehe  Auriiungeningsplui,  1914.  p.  15. 

f  Gnmhiniwn  and  ADeoatein  in  Eut  Pnmia  were  oTermn  by  the  Ruaaiani,  and  about  5-6  per  cent,  of 
tlie  crop  of  Praaia  was  destroyed.  Baltod,  Die  Volksemaehnuus.  SchmoUen  Jahrbuch.  Vol.  89,  p.  88. 
A  small  povtioo  of  Ahaoe-Lorraine  was  invaded  by  the  Freooh.    EHsbadier,  op.  cil.,  p.  10. 

I  EHsbacber  sngfests  that  "the  greater  part"  of  the  fannen  and  faim  laboren  are  in  the  "field."  Id,, 
p.U.  In  1907, 3,149,fi92  males  between  the  ages  of  18  and  40  were  engaged  in  agriculture,  or  18  percent. 
of  the  total  males  and  females  engaged  in  agriculture.    Statistik  des  Dentschen  Reiohes,  Vol.  CCni,  pp. 

§  EltdMcfaer,  op.  eiL,  p.  14. 

II W.  J.  Ashky,  Gennaoy's  Food  Supply,  The  Quarterly  Review,  Oct..  1915,  p.  446. 

1  See  K.  Borman,  Die  Lebeoflnittehrcrsorgung  des  deutschen  Volkes  waehrcnd  des  Krieges,  Dentsehei 
SutistMchee  Znitralblatt,  1914.  Vol.  VI.  cohmin  286. 

**  Figures  for  sugar  beet  acreage  for  1915  show  a  marked  decrease,  81.9  per  cent  over  the  aersags  o£ 
1914.    Jahrbnecfaerf.Nat.-Oek.u.SUt.,Vol.lOS.VoIk8wirt.    Kronik.  p.  290. 
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crops  must  be  taken  into  consideration.*  Foods  contain 
protein,  carbohydrates,  and  fats  in  varying  proportions. 
Protein  includes  the  nitrogeneous  compounds  which  are  in- 
dispensable in  rebuilding  nervous  tissue;  neither  of  the  other 
two  constituents  can  take  its  place.  There  is  a  large  propor- 
tion of  protein  in  meats  and  the  leguminous  plants,  and  a  fair 
proportion  in  wheat  and  other  grains.  Carbohydrates  and 
fats  are  heat-producing.  Potatoes  are  largely  and  sugar  is 
almost  exclusively  composed  of  carbohydrates.  The  residues 
from  the  breweries,  which  contain  a  large  proportion  of  the 
protein  element  of  the  grain  used  for  the  manufacture  of  beer, 
etc.,  have  always  been  used  as  fodder  for  cattle,  and  thus 
indirectly  have  been  utilized  in  the  production  of  meat.  It  is 
therefore  inadmissible  to  consider  the  total  amount  of  grain 
used  in  the  production  of  beer  as  a  reserve. 

An  answer  to  the  question,  "Can  Germany  hold  out?" 
has  been  attempted  by  a  group  of  sixteen  German  statisticians, 
agriculturists,  and  phyBiologists  and  their  conclusions  have  been 
published  in  a  little  volume  edited  by  Eltzbacher,t  the  director 
of  the  School  of  Commerce  of  Berlin.  Four  main  problems 
are  investigated:  (1)  What  was  the  total  consumption  of  the 
population  in  1912-13?  (2)  What  is  the  total  requirement  of 
food  of  the  German  population?  (3)  What  is  the  probable 
home-production  of  food-stuffs  without  considering  any  special 
emergency  measures?  (4)  How  much  can  the  supply  of  food 
available  be  increased  by  special  measures  to  be  taken?  The 
questions  in  which  we  are  most  especially  interested  are  those 
relating  to  the  statistical  estimates  of  the  food-supply.  The 
statistical  work  seems  to  have  been  done  largely  if  not  entirely 
by  Kuczynski  and  Zimtz.f 

The  consumption  for  the  total  population  of  1914  on  the 
basis  of  the  consumption,  including  normal  imports,  corres- 
ponding to  the  average  of  the  years  1912  and  1913,  would  be 
90,420,000,000,000  calories  and  2,307,000  tons  of  protein.  It 
is  estimated  that  an  adult  man  with  moderate  work  daily  re- 

*  W.  J.  Aahley.  G«rmany*s  Food  Supply.  The  Qaartcrly  Review,  Oct.,  1915,  pp.  444-462,  eep.  p.  447. 

fDiedeuteeheVolkMraaehimigundderen^baheAiiBhaiigeningBp^  Eine  DcnkBchrif t  von  Friedrieh 
Acieboe,  Earl  Btllod,  Fnni  Bcsrechlag,  WUhdm  Caspari,  Paul  EHabaclMr,  Hedwig  Heyl,  Paul  Knuoh, 
Robert  KuecToald,  Kurt  Lehinaim,Otto  Lemmermaim,  Karl  Oppenheiiaer,  Max  Rubner,  Kurt  tod  Rumker, 
Bruno  Taoke,  Hermann  Waimbold,  und  Nathan  Zunts.    Edited  by  Paul  Eltsbadier,  1014. 

t  See  Kucsynaki  and  Zunts.  op,  eU.,  note  2,  p.  107. 
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quires  food  with  heat  energy  of  3,000  calories,  11  per  cent, 
of  which,  or  330  calories,  is  furnished  by  80  grams  of  protein. 
Women  and  children  require  a  somewhat  less  amount.  Cal- 
culating the  number  of  calories  and  the  amount  of  protein 
required  for  the  total  population  of  1914,  the  yearly  physiolog- 
ical requirement  for  eflBciency  is  estimated  as  56,750,000,000,- 
000  calories  and  1,605,000  tons  of  protein.  The  consumption 
for  the  two  years  preceding  the  war  exceeded  the  physiological 
requirement,  calculated  on  this  basis,  by  59  per  cent,  for  heat 
energy  and  44  per  cent,  for  protein.* 

The  probable  home-production  of  food-stuflfs  is  calculated 
from  the  figures  of  the  production  of  1912-13  by  deducting 
5  per  cent,  to  allow  for  a  decrease  due  to  lack  of  labor,  horses, 
fertilizer,  to  the  cutting  off  of  the  fisheries,  and  to  the  damage 
to  crops  in  East  Prussia  and  Alsace.  The  total  production 
is  estimated  at  1,554,000  tons  of  protem  and  67,680,000,000,- 
000  calories,  a  slight  surplus  of  calories  over  the  requirement 
but  a  deficit  of  3  per  cent,  in  protein.f  The  Eltzbacher  report 
suggests  a  number  of  possible  methods  of  making  up  this 
slight  deficiency:  lessening  of  household  waste,  slaughter  of 
pigs  and  cattle  to  lessen  the  animal  consumption  of  grains 
which  might  serve  directly  for  human  consumption,  lessening 
of  the  use  of  grain  in  industry,  development  of  the  electric 
process  for  manufacturing  nitrogen,  culture  of  moorland, 
etc.  By  these  measures  it  is  calculated  that  480,000  tons  of 
protein  can  be  added,  transforming  the  deficit  into  a  sub- 
stantial surplus.^ 

Professor  W.  J.  Ashley,  in  a  review  of  the  Eltzbacher  pub- 
lication, criticizes  these  estimates  on  the  ground  that  they  are 
too  optimistic.  Wherever  there  is  room  for  a  difference  of 
opinion  as  to  the  home-production  or  as  to  the  requirement,  he 
thinks  that  the  authors  have  chosen  the  more  favorable  basis 
for  estimate.  His  criticisms  of  the  estimates  are  restricted 
mainly  to  the  estimates  of  protein. 

The  figiu*es  for  the  supply  of  protein  available  from  grains 
and  potatoes  are  based  on  the  assumption  that  the  1914 
crop  would  be  as  good  as  the  average  of  1912  and  1913,  with 

*  Eltsbfteher,  pp.  20-32, 64-66. 
tEltibftcber,  op.  ett.,  p.  66-67. 
t  Id.,  p.  194. 
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an  allowance  of  5  per  cent,  for  war  conditions.  Both  of  these 
crops,  especially  the  1913  harvest,  were  unusually  good.  The 
latest  revision  of  the  official  estimates  indicates,  according  to 
Ashley,  that  the  1914  crops  fell  about  13  per  cent,  short  of 
the  average  of  the  two  years  preceding.*  Furthermore,  the 
official  fig\u*es  overestimate  the  crops.  Ballod,  a  German 
statistician,  thinks  that  the  official  figures  are  10-15  per  cent, 
in  excess  of  the  reality.  Ashley  reduces  the  figures  for  the 
protein  content  of  grains  and  plant  foods  on  the  basis  of  a  15 
per  cent,  reduction  of  the  official  figures  for  the  1914  crop  from 
963,000  to  753,000  tons.  Estimates  for  the  food  value  of 
cattle  and  hogs  slaughtered  are  calculated  by  applying  to  the 
number  of  animals  slaughtered  the  figures  of  the  Health  De- 
partment for  the  average  "dead  weight''  per  animal.  But 
these  averages,  according  to  Ashley,  are  10  per  cent,  too  high. 
That  they  are  too  high  is  admitted  in  the  Eltzbacher  pub- 
lication, but  the  averages  are  kept,  "to  include  certain  parts 
of  the  animal  fats  not  fully  included  in  the  'dead  weights' 
though  they  are  used  for  human  consumption."t  These  ani- 
mal fats  are  perhaps  5  per  cent,  of  the  total  weight.  Ashley 
reduces  the  estimate  for  protein  2  per  cent,  from  346,900 
tons  to  340,000  tons.  He  further  criticizes  the  estimate  for 
the  annual  average  production  of  2,200  liters  (about  5,000 
lbs.)  of  milk  per  cow  and  thinks  that  2,000  or  1,800  liters  is 
nearer  the  truth.  He  compromises,  however,  on  2,100  and  re- 
duces the  estimate  for  protein  in  the  milk  supply  by  5  per 
cent.,  or  8,300  tons.  Accepting  all  the  rest  of  the  figures,  these 
reductions  would  bring  the  estimate  for  the  total  available 
protein  down  from  1,554,000  tons  to  1,41 1,000  tons.t 

Not  satisfied  with  reducing  the  estimate  of  the  supply  avail- 
able, Ashley  revises  the  estimate  for  the  physiological  mini- 
mum necessary  for  the  total  population.  The  minimum 
requirement  of  protein  necessary  for  efficiency  as  given  by  the 
"standard  German  author,  Voit,"  is  118  grams  of  crude  or 
105  grams  of  digestible  protein.  Calculated  on  this  basis 
the  requirement  would  be  not  1,605,000  but  2,001,000  tons 
of  protein.     Calculated  on  a  basis  of  92  grams  of  digestible 

*Aahley.op.c<l.,p.44tt. 

t  Ehsbftoher,  p.  49. 

t  The  deduction  of  225,200  tons  b  made  from  1,636,000  tons,  the  supply  home-produoed  1912-18. 
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protein,  as  suggested  by  Bauer*  as  the  lowest  figure  consonant 
with  efficiency,  the  requirement  still  would  be  1,853,000  tons. 
To  meet  this  requirement  there  would  be  available  under 
normal  conditions  only  1,411,000  tons,  a  shortage  of  24  per 
cent. 

Finally  Ashley  believes  that  the  estimate  of  480,000  tons 
of  protein  added  to  the  supply  available  by  the  measiu-es  of 
the  government — the  prohibition  of  the  use  of  grain  as  fodder, 
reduction  of  the  stock  of  pigs  and  cattle,  agitation  to  decrease 
waste  by  housekeepers,  etc. — ^is  too  high.  He  thinks  thft 
prohibition  of  the  feeding  of  grain  to  stock  was  largely  evaded 
at  first  on  account  of  the  large  profits  in  meat  production. 
There  was  a  large  percentage  of  waste  incident  to  the  storage 
of  food  by  the  government.  A  realization  of  one  half  of  the 
saving  hoped  for  would  be,  according  to  Professor  Ashley,  an 
outside  estimate  of  the  results  achieved.  On  the  other  hand, 
Germany  has  been  able  to  import  or  smuggle  in  f ood-stuflfs  by 
way  of  Holland  and  Denmark,  the  imports  showing  a  very 
considerable  increase  over  normal  trade. 

In  conclusion  Ashley  calculates  that  there  is  a  deficit  of 
12—13  per  cent,  of  the  food  supply  required — a  deficit  which 
is  indicated  by  the  great  increase  in  the  prices  of  food.f  The 
abnormally  high  prices  bring  great  suffering  to  the  working 
classes  in  industrial  districts.  Meetings  to  discuss  the  prices 
of  food-stuffs  have  been  prohibited  in  Saxony.  The  agricul- 
tiu-al  population,  on  the  other  hand,  has  received  some  benefit 
from  the  high  prices.  Ashley  thinks  it  was  a  mistake  for  the 
government  to  annoimce  in  an  authoritative  manner  that 
there  was  food  enough  for  all.  If  there  is  food  enough,  the 
question  "Why  should  the  prices  of  food-stuffs  rise?''  will 
naturally  be  asked  among  the  working  classes,  with  resentment 
against  the  inefficiency  of  the  government  in  failing  to  stop 
speculation. 

Are  these  criticisms  of  the  German  estimates  well  taken? 
If  the  German  economists  might  tend  to  err  on  the  side  of 
overestimate,  perhaps  the  Englishman  might  be  inclined  to  be 
pessimistic  about  the  food  supply  of  the  German  people!  No 
reference  is  made  by  Professor   Ashley  to  an  article  which 

•Handwoerterbuoh  der  SUfttswiflBensohftften.  Vol.  VI.  p.  135. 
tSerentyperoeiit.mBerfinmoneyear.    Adiley,  op.  df.,  p.  456. 
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appeared  in  the  AUgemeines  StaHstisches  Archiv  in  the  spring 
of  the  present  year,  written  by  Kuczynski  and  Zuntz,  who 
were  responsible  for  the  statistical  estimates  of  the  Eltzbacher 
publication.'^  In  the  later  article  the  estimates  are  much  more 
detaUed,  critical  comments,  notes,  and  references  to  sources, 
which  are  omitted  in  the  popular  edition,  are  given,  and  in 
some  cases,  data  which  were  not  before  available  are  used  to 
revise  the  earlier  figm-es. 

The  first  question  to  be  taken  up  in  examining  Ashley's 
criticisms  in  the  light  of  the  sources  used  by  the  German  stat- 
isticians is  the  revision  of  the  estimate  of  protein  available 
from  grains  and  plant-foods.  Ashley  reduced  it  from  963,000 
to  753,000  tons,  or  210,000  tons.  Eltzbacher  allowed  for  a 
5  per  cent,  reduction  from  the  production  before  the  war  to 
allow  for  poor  crops — a  deduction  of  48,150,t  so  that  the 
discrepancy  between  the  two  is  some  161,800  tons.  Kuczynski 
and  Zuntz  in  their  revised  estimates  increase  the  allowance  for 
poor  crops,  lack  of  labor,  horses  and  fertilizers,  losses  due  to 
the  movements  of  hostile  armies,  etc.,  to  8  per  cent.  This 
reduces  their  earlier  figures  by  28,900  tons.  The  actual  re- 
turns of  the  1914  crop  show  that  even  this  increased  allow- 
ance was  too  low;  actually  the  1914  crop  fell  some  12  per  cent, 
below  the  figures  for  the  average  of  1912  and  1913.$  A  further 
reduction  should  be  made,  therefore,  in  Kuczynski  and  Zuntz's 
figures  of  30,000  tons  of  protein. 

The  remaining  difference  of  approximately  100,000  tons  is 
due  to  Ashley's  reduction  of  the  crop  estimate  for  1914  by 
15  per  cent,  to  allow  for  error  in  reporting  the  yield.  In  sup- 
port of  this  procedure  he  appeals  to  the  criticism  of  crop  re- 
ports by  Ballod.§  Estunates  of  crops  in  Germany,  in  normal 
times,  are  returned  in  November  by  a  large  number  of  agri- 
cultural experts,  each  of  whom  estimates  or  guesses  at  the 
average  yield  per  acre  of  the  principal  crops  in  his  district. 
The  districts  now  average  nearly  16  square  miles.  The 
figiu:es  of  average  yield  are  multiplied  by  the  area  under  cul- 
tivation in  each  crop  as  reported  by  the  communal  authorities. 

*  See  above,  p.  96,  note  8. 

tThe  deduction  of  5  per  cent,  was  not  restricted  solely  to  grmins,  etc.,  used  for  human  oonsumption,  bat 
mduded  also  33,850  tons  for  indirect  use  of  grains  and  fodder. 

t  A  reduction  of  12  for  wheat;  12.6  for  rye;  12.3  for  barlegr,  0.8  for  oats,  and  14  per  cent,  for 
potatoes.    Ashley's  13  per  cent,  reduction  b  therefore  only  slightly  overstated. 

t  Ashl^,  op.  eit.t  p.  449,  note.    See  also  the  two  articles  by  Ballod  already  dted. 
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Estimates  of  acreage  can  be  compared  with  the  results  of 
agricultural  censuses — ^in  1907  in  Bavaria  the  estimates  were 
slightly  higher  than  the  census  fig\u*es.'^  The  estimates  of 
the  communal  authorities  for  the  acreage  in  1913,  on  the 
other  hand,  were  almost  uniformly  lower  than  the  results  of 
the  agricultural  census  of  1913.t 

With  reference  to  the  estimates  of  average  yield  per  acre, 
there  is  no  direct  way  to  test  the  figures.  No  agricultural 
census  of  crop  production  has  ever  been  taken  in  Germany. 
In  the  United  States  estimates  of  crops  are  compared  with 
census  returns  every  10  years  and  usually  the  census  figures 
are  taken  as  a  new  base  for  futiu-e  estimates;  each  year  the 
crop  reporters  report  not  an  average  yield  for  the  district  but 
the  percentage  yield  of  the  present  in  terms  of  last  year's 
crop.  In  Germany,  there  was  no  base  to  start  from,  the  esti- 
mates have  never  been  compared  with  census  figures,  and  no 
one  knows  how  far  the  estimated  3delds  per  hectar  depart  from 
the  truth. 

From  1893  to  1898  there  were  two  diflferent  sets  of  crop 
estimates,  one  made  by  the  agricultural  experts  (landwirt- 
schaftliche  Sachverst&ndige),  as  at  present,  and  the  other  by 
communal  authorities,  in  most  states  usually  in  February 
after  the  harvest.  In  1899  the  second  method  was  dropped, 
because  the  figm-es  so  obtained  were  almost  out  of  date  before 
they  were  published.  These  two  estimates  dififered  regularly 
by  a  considerable  margin.  The  figm-es  of  the  agricultural 
experts  were  usually  12-19  per  cent,  higher  than  the  other 
figiires.}    It  is  suggested  on  the  one  hand  that  the  experts, 

*Hi]lMr,  Die  oebcice  hadwfalachaftliohe  Statistik,  in  Die  SUtisUk  in  Deatachland  nach  ihrem  heutigon 
Stand.    Ed  by  2ahn,  VoL  II.  p.  140. 

t  The  dlfferenoe  is  8mall«  not  orer  1  or  2  per  oent.  For  the  revolts  of  the  Bodenbenutzungsaufoahme 
see  Jahrfaaeeber  fuer  Nat.  Oek.  und  SUt.,  Vol.  105.  Yolkswirtschaftfiobe  Kronik.  p.  295  ff .  The  esU^ 
mates  are  found  in  the  Vterteliahrsheft  rar  SUtistik  dee  deutschen  Reichfl.,  Vol.  23,  1914. 1,  p.  130. 

t  See  BaUod,  Gaetert)edarf  und  Konsumtion  in  Die  Statistik  in  Deutachland,  Vol.  II,  p.  610.  See  also 
Moiienroth,  Die  T<ehMwnnittelyeraorgung  det  deotadien  Volkes  waehrend  dee  Krieges,  Deutachee  Statia- 
tiadies  Zentialblatt,  Vol.  6, 1914,  cohunn  323.  The  ^aanptkucy  between  the  two  sets  of  figures  is  even 
greater  than  Ballod  states  it.  In  Bavaria  and  Wuerttemberg  and  some  other  small  states  in  this  period 
both  Rts  of  crop  esthnates  were  made  by  agricultural  expols.  The  (fiffa-enoe  in  the  two  estimates  in 
IVusBa  in  1894  varied  from  13  per  oeai.  for  winter  wheat  to  33  per  cent,  for  oats.  By  avottging  in  Bavaria 
and  Wuerttemberg  where  the  difference  in  the  estimates  was  very  small,  the  average  difference  b  conidder- 
ably  reduced.  The  reason  for  the  Terence  in  these  states  was  the  dightly  different  time  at  which  the  two 
estimates  were  made.  Since  1899,  the  number  of  crop  reporters  has  been  nearly  doubled,  a  drcumstance 
that  mic^t  lead  to  greater  aceurftcy.  See  Vierteljahrshefte  zur  Statistik  des  Deutschen  Reiches,  1894, 
Vol  m,  part  m,  pp.  38-48;  part  TV,  p.  140;  1899,  VoL  VUI,  part  m,  p.  65;  Ergaenxungsheft  to  part  IV, 
p.  9. 16. 
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where  farmers,  would  tend  to  generalize  from  their  own  good 
crops,  and  on  the  other  that  the  returns  gathered  by  the 
communal  authorities  would  show  understatement  due  to 
fear  of  taxation  on  the  basis  of  the  returns. 

Which  of  these  estimates  is  nearer  the  truth?  How  far  do 
the  estimates  of  the  agricultural  experts  overstate  the  real 
harvest?  The  only  piece  of  convincing  evidence  on  the  amount 
of  overstatement  is  contained  in  an  article  by  Ballod,  which 
appeared  in  SchmoUer's  Jahrbuch  for  the  present  year  and  to 
which  Ashley  does  not  refer.*  The  amount  of  wheat  and 
rye  ground  in  mills  plus  the  amount  used  for  seed  plus  the 
amount  fed  to  live-stock  should  equal  the  total  amount  avail- 
able— ^the  harvest  plus  the  excess  of  imports  over  exports. 
The  amount  fed  to  cattle  must  be  estimated  roughly.  Ballod 
thinks  that  2,000,000-2,500,000  tons  is  an  outside  estimate  of 
the  rye  used  for  fodder.  He  finds,  however,  that  there  is  an 
excess  of  rye  used  either  for  fodder  or  due  to  overestimate  of 
crops  of  3,240,000  tons,  or  30  per  cent,  of  the  harvest  for  1908- 
1909,  and  of  3,840,000  tons,  or  34  per  cent.,  for  1909-1910. 
A  similar  excess  of  wheat,  620,000  tons  and  1,170,000  tons, 
respectively,  or  15  and  28  per  cent,  of  the  harvests,  is  found. 
Ballod  explains  the  discrepancy  as  due  to  an  overestimate  of 
the  rye  and  wheat  crops  of  10-15  per  cent.  Even  making 
some  allowance  for  understatement  in  the  statistics  of  grist- 
mill production,  the  overestimate  would  still  be  considerable. 

Ashley  reduced  the  Eltzbacher  estimates  of  protein  from 
grains  by  15  per  cent.,  the  larger  of  the  two  figures  previously 
given  by  Ballod.  Eltzbacher,  however,  makes  an  even  more 
generous  allowance  than  Ballod  for  wheat  and  rye  used  as 
fodder  and  in  industry  before  calculating  the  amount  of  grain 
available  for  human  consumption.  For  rye  he  deducts  2,708,- 
085  tons  and  for  wheat  417,384  tons,  or  23  and  9  per  cent,  of 
the  harvest,  respectively.  Assuming  that  the  percentages  of 
the  crop  rather  than  the  amount  used  as  fodder  are  correct, 

*  In  the  article  to  which  Ashley  refen  eq;)eciaUy,  the  harvest  of  wheat  and  rye  minus  exports  in  four 
small  East  Prunian  (fistricts  was  expressed  is  a  p^  capita  consumpti<»  of  bread.  The  ocmsumption  ap- 
peared to  Ballod  to  be  far  too  hi^.  No  allowance  was  made  for  use  of  wheat  or  rye  as  fodder  or  for 
industrial  purposes.  Further,  an  overstatement  of  yield  in  one  district  would  not  be  at  aU  conclusive  as 
to  a  general  overestimate.  See  Ballod,  Deutsche  VoDcsemaehrung  im  Eiiege.  Preusosdie  Jahrbueeher, 
YoL  167, 1914,  pp.  103ff. 
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the  basis  of  Ballod's  calculation  of  overestimate  is  completely 
altered  and  without  making  any  allowance  for  understatement 
in  the  statistics  of  grist-mill  production  the  maximum  error  in 
the  crop  estimates  would  be  9  per  cent,  for  rye  and  11  per 
cent,  for  wheat,  and  not  15  per  cent,  as  Ashley  assumes. 

The  two  authors,  in  the  revision  of  the  estimates,  increase 
the  allowance  for  rye. used  as  fodder  from  25  per  cent,  to  30 
per  cent,  of  the  net  harvest  (after  seed  is  deducted).  This 
change  means  a  reduction  of  25,400  tons  of  protein  in  the 
aupply  available  for  human  consumption.  The  possible  over- 
estimate of  protein  available  from  the  rye  crop  is  thus  reduced 
to  4  per  cent.  There  is  no  justification  for  a  reduction  in  the 
crop  estimates  in  view  of  this  change,  of  more  than  7.5  per 
cent,  and  a  reduction  of  as  much  as  that  would  hardly  seem  to 
be  warranted  on  the  basis  of  the  figures  given.* 

On  the  other  hand,  Kuczynski  and  Zuntz  make  two  impor- 
tant changes  in  their  estimates,  both  in  the  direction  of  reduc- 
ing their  earlier  figiu*es.  The  total  production  of  buckwheat, 
millet,  and  maize  is  revised,  so  that  the  protein  available 
from  these  crops  is  reduced  by  6,800  tons.  The  estimate  of 
the  production  of  beans,  peas,  and  lentils  is  reduced  almost 
half,  involving  a  reduction  in  protein  of  33,800  tons,  or  a  total 
reduction  of  40,000  tons. 

The  other  differences  in  the  estimates  of  protein  available 
are  of  minor  importance  and  are  cited  only  to  illustrate  the 
statement  that  all  the  calculations  were  too  optimistic.  The 
two  authors  cite,  as  the  basis  of  their  estimate  of  the  annual 
milk  production  per  cow,  the  official  estimates  of  Bavaria 
(1907)  of  2,340  liters  and  of  Wurttemberg  of  1,940  liters.f 
Bavaria  has  nearly  three  times  as  many  cows  as  Wiirttemberg; 
by  weighting  the  figiu-es  in  proportion  to  the  number  of  cows 
in  each  state  an  average  of  some  2,240  liters  is  secured.  But 
the  higher  of  these  two  figures,  and  that  to  which  the  greatest 
weight  is  attached,  is  an  average  of  guesses  made  for  the  dif- 

*Tha  pntein  from  wfaett  and  rye  aeeounts  for  about  three  fourths  of  the  protein  derived  direotlj  from 
graioa  and  potatoes.  The  question  ean  be  waived  as  to  whether  the  estimates  for  the  proportion  of  the 
crap  uaed  as  fodder  are  too  high.  If  they  are.  they  absorb,  so  to  speak,  an  error  in  the  crop  estunates. 
Tbe  net  resaK  is  to  lower  the  amount  of  protein  calenkited  as  available  for  human  oonsumption  just  as 
«0eetmjy  as  by  a  reduction  in  estimated  harvest.  No  change  has  been  made  in  the  supfrfy  of  meat  avaiU 
•bfe  as  a  result  of  increasing  tbe  estimate  of  the  amount  of  rye  used  as  fodder. 

t  Kuesynski  and  Zunts,  op.  cU.,  p.  144. 
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f  erent  provinces  by  agricultural  experts  in  consultation  with 
inspectors  of  breeding,  an  altogether  unsafe  basis  for  a  gener- 
alization and  one  that  would  probably  err  on  the  side  of  over- 
estimation.* 

.With  reference  to  the  estimates  of  "dead  weight"  used  to 
figure  the  total  meat  supply,  it  is  admitted  by  the  two  authors 
that  the  figures  used  are  too  high,  but  the  use  is  justified  on 
the  ground  that  some  animal  fats  used  for  human  consump- 
tion are  not  included  in  the  "dead  weights."  A  note  states 
that  the  usual  estimates  of  protein  content  are  too  high  and  of 
fats  too  low.  It  seems  inferable  that  in  expressing  the  food 
value  in  protein  and  calories  a  correction  is  made  to  give  the 
true  composition  of  the  Vdead  weights."  f 

Ashley's  criticism  based  on  the  overestimate  of  the  ''dead 
weights"  loses  its  force  if  such  a  correction  is  made. 

To  sum  up  this  discussion  of  the  estimates  of  protein  avail- 
able: the  final  results  do  not  differ  much  from  Ashley^s  con- 
clusion. Of  the  162,000  tons  discrepancy  in  the  protein  from 
grains  and  potatoes,  an  excess  of  94,000  tons  is  admitted  by  the 
two  authors  in  their  revision  and  of  30,000  tons  more  is  proved 
by  the  actual  figures  of  the  1914  crops.  Disregarding  the 
minor  items  of  protein  in  tailk  and  the  overestimate  involved 
in  the  "dead  weights,"  if  a  further  reduction  of  20,000  to  60,- 
000  tons  is  made  for  possible  crop  overestimates  the  amount  of 
protein  available,  1,444,000  to  1,414,000  tons,  corresponds 
fairly  closely  with  Ashley's  results.  This  computation  leaves 
out  of  account  a  further  reduction  of  protein  available  due  to 

*  Die  Milch  wirtschaft  in  Bay  em.  Heft  78  der  Beitraege  zur  Statistik  den  Koenigreichs  Bayem.  Hng.  t. 
K.  Statistiachen  Landesamt,  pp.  18-19. 

A  reference  ir  given  also  to  a  later  entimate  for  Wuerttemberg  (1910)  of  2,128  liters.  Thu  figure  u  haied 
on  the  result  oS  milk  tests  on  344  cows  of  three  breeds  on  59  farms  in  diSTerent  parts  of  the  kingdom.  The 
number  of  tests  is  altogether  too  small  to  form  a  reliable  basis  for  generaliiation.  Milk  tivts  are  mon 
likely  to  be  carried  out  on  farms  where  production  is  above  the  average.  Tests,  f(tf  example,  of  834  com 
in  Jeffers(»  County,  N.  Y.,  showed  an  average  annual  production  of  6,621  lbs.  as  compared  with  oensut 
figures  for  the  county  for  1909  of  only  4,310  lbs.  Milk  tests  m  Bavaria  are  carried  out  od  cowb  used  for 
breeding. 

See  Die  Milchversorgung  in  Wuerttemberg,  0.  Trurfinger,  1914,  Schriften  des  Vereins  fiier  Sonal- 
politik.  Vol.  140.  Part  IV,  pp.  19-20.  Truedinger  made  the  earlier  estimate  for  Wuerttemberg  of  1.040 
liters.  See  also  H.  H.  Wing,  The  FormatioQ  of  Cow-Testing  Avodatioos.  Circular  No.  17,  April, 
1913.  Cornell  University  Agricultural  Experiment  Station  of  the  College  of  Agriculture,  Dept.  of 
Animal  Husbandry,  p.  54.  Figures  for  the  tests  in  Jefferson  County  were  kindly  furnished  me  by 
Professor  0.  F.  Warreo,  Cornell  University. 

t  Kucxynski  and  Zuntx,  op.  cif.,  p.  135,  note,  p.  139.  "Infolgedessen  wird  meieteos  ein  lu  hoher  EiweiiB- 
gehalt  und  ein  viel  xu  geringer  Fettgehalt  angegeben.  .  .  .  Hier  wurde  tunlichst  die  durob- 
schnittliche  Zusammensetxung  im  'Schlachtgewicht'  beruecksichtigt." 
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possible  loss  under  war  conditions  of  home-grown  fodder 
materials,  for  which  Eltzbacher  made  an  allowance  of  some 
38,000  tons  of  protein. 

The  two  authors  practically  concede  in  advance  the  justice 
of  Ashley's  criticism  of  the  estimates  of  daily  requirement  of 
protein.  After  giving  70  to  80  grams  as  the  physiological 
minimum  for  efficiency,  10  per  cent,  is  added  to  allow  for  un- 
avoidable waste  and  5  per  cent,  more  for  a  certain  ''excess- 
nourishment,"  in  all  approximately  92  grams.  Ashley  accepts 
92  grams  as  the  lowest  reasonable  minimum. 

The  final  results  of  the  two  authors  are  much  less  optimistic 
than  the  conclusions  of  the  Eltzbacher  publication.  They 
find  a  deficit  of  home-production  of  21  per  cent,  of  the  require- 
ment of  protein  and  10  per  cent,  of  the  requirement  of  calories; 
and  this  requirement  itself  means  16  per  cent,  less  of  protein 
and  19  per  cent,  less  of  calories  than  was  consumed  on  the 
average  before  the  war. 

There  remains  the  question  as  to  the  possible  additions  to 
the  supply  of  protein  which  can  be  expected  from  the  special 
measures  of  the  government.  Most  of  the  estimates  are  pure 
guesses,  without  any  trustworthy  statistical  basis.  Almost 
half,  217,000  tons,  of  the  total  addition  (480,000  tons)  expected 
is  to  be  achieved  by  changes  in  the  keeping  of  livestock,  lessen- 
ing the  waste  of  fodder  and  reducing  the  daily  ration  of  some 
3,000,000  "overfed"  cows.  The  most  dubious  assumption  in 
the  calculation  is  that  a  saving  of  249,000  tons  of  crude  protein 
can  be  affected  in  the  fodder  ration  without  lessening  at  all 
the  average  production  of  milk  of  2,200  liters.  A  calculation 
is  made  that  the  stock  of  pigs  will  have  to  be  reduced  by  one 
third  and  of  cows  by  one  tenth  as  a  consequence  of  the  cutting 
off  of  the  import  of  foreign  fodder  materials.*  It  is  estimated 
that  the  prohibition- of  the  use  of  bread-grains  as  fodder  will 
add,  if  observed,  78,300  tons  of  protein  to  the  supply  available. 
Ashley  thinks,  and  probably  correctly,  that  the  prohibition 
was  largely  evaded  at  first.  Furthermore  to  reckon  the  entire 
amount  of  protein  available  in  the  grain  estimated  as  used  for 
fodder  reopens  the  question  as  to  a  possible  overestimate  of 
this  amount  and  of  an  overestimate  of  crop  returns.     In  de- 

*  EttabMher,  op.  etf.,  pp.  121-122.    The  ebmiiuttion  of  the  poorest  tmtb  of  the  eowB  might  tend  to 
rain  the  ATcnge  produetioo. 
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fault  of  more  certain  evidence  on  these  points,  a  somewhat 
liberal  margin  must  be  allowed. 

In  the  revision,  the  two  authors,  if  they  were  responsible 
for  the  estimates,  seem  to  have  realized  the  doubtful  value  of 
some  of  them.  The  attempt  to  calculate  the  amount  added 
by  the  different  measures  of  the  government  is  abandoned 
completely.  Attention  is  centered  on  the  question  of  the 
supply  of  fodder  materials,  but  the  method  of  calculation  is 
wholly  altered.  Instead  of  estimating  the  number  of  pigs  and 
cattle  that  were  dependent  on  the  supplies  of  foreign  fodder, 
a  laborious  estimate  is  made  of  the  probable  supply  of  the 
fodder  materials  of  the  Empire  and  of  the  total  requirement 
of  each  kind  of  livenstock.  They  find  that  the  total  heat 
energy  of  fodder  consumed  by  live-stock  in  1912-13  was  double 
the  heat  energy  of  foods  used  for  human  consumption.  The 
actual  consumption  of  fodder  in  these  two  years  exceeded  the 
minimum  requirement  as  calculated  by  the  two  authors  by  14 
per  cent,  of  crude  protein  and  8  per  cent,  of  calories.  One 
half  of  this  difference  might  be  saved  by  avoiding  waste  and 
reducing  over-feeding:  the  remainder,  the  unavoidable  waste, 
is  added  to  the  minimum  requirement  to  make  the  practical 
requirement.  During  the  war,  with  imports  of  fodder  cut 
off,  the  supply  is  13  per  cent,  below  the  practical  requirement 
of  crude  protein  and  12  per  cent,  below  that  of  calories.  If 
the  entire  deficit  of  calories  and  protein  for  both  men  and 
animals  is  reduced  to  a  deficit  of  fodder,  eliminating  double 
counting,  the  available  supply  of  protein  is  found  to  be  20  per 
cent,  and  that  of  calories  18  per  cent,  less  than  the  practical 
requirement.  The  conclusion  is  drawn  that  the  only  way  out 
of  the  diflSculty  is  to  reduce  still  further  the  number  of  cattle 
and  pigs. 

In  summary  the  criticisms  of  Ashley  seem  to  have  been  an- 
ticipated by  the  two  authors  in  their  revision,  and  it  seems  to 
me  that  Ashley's  conclusions,  though  based  in  part  on  unsat- 
isfactory or  insuflScient  evidence,  are  substantially  correct. 

A  few  words  should  be  said  about  the  limitations  of  these 
statistics.  They  apply  only  to  Germany  proper.  No  ac- 
count is  taken  of  the  areas  of  hostile  territory  occupied  by  the 
German   armies,   Belgium,    Northern   France,   and   Russian 
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Poland,  nor  of  the  populations  of  these  districts.  No  deduc- 
tion from  the  total  food  requirement  is  made  for  the  possi- 
bility that  the  German  armies  operating  in  en^my  territory 
could  live  off  the  country,  and  no  addition  to  the  require- 
ment of  food  is  made  for  prisoners  of  war  held  in  Germany. 
The  population  is  assiuned  constant  from  July,  1914.  No 
account  is  taken  further  of  the  supplies  of  grain  on  hand  at  the 
end  of  the  season  left  over  from  the  1913  crop.  It  may  be 
that  in  these  omissions  some  important  factor  has  been  dis- 
regarded. 

It  may  be  suggested  that  the  amount  of  protein  physiolog- 
ically necessary  is  a  quantity  which  has  been  variously  esti- 
mated and  which  therefore  offers  no  certain  standard  by  which 
to  test  a  deficit  of  food  supply.  Estimates  are  usually  based 
either  on  statistics  of  consumption  of  healthy  and  efficient 
laborers  or  on  laboratory  experiments.  A  very  low  estimate 
of  50-60  grams  daily  was  made  by  Professor  Chittenden  of 
Yflle.*  He  made  some  experiments  in  which  he  showed  that 
the  norm  previously  accepted  as  the  minimum  requirement  of 
protein  was  much  higher  than  was  absolutely  necessary.  It 
may  be  noted  in  passing  that  though  Ashley  and  Kuczynski 
and  Zuntz  agree  on  a  practical  requirement  of  92  grams  of 
protein,  the  two  authors  include  in  ifc  an  allowance  of  10  per 
cent,  for  unavoidable  waste.  A  test  to  which  no  objection 
could  be  made  would  be  to  compare  the  available  supply  with 
the  consumption  of  protein  before  the  war  of  approximately 
110  grams,  t 

In  a  computation  of  the  available  food  supply,  to  deal  with 
averages  is  not  an  entirely  correct  procedure.  The  food  supply 
is  not  divided  up  among  the  population  equally.  Even  in 
normal  times  there  are  some  who  do  not  get  enough  to  main- 
tain efficiency,  and  there  is  a  large  class  who  can  afford  no 
surplus  of  nourishment.  For  these  classes  a  shortage  of  food 
supply  means  immediate  loss  of  eflSiciency  or  suffering  or  both, 
and  for  these  classes  an  increase  of  prices  is  tantamount,  for 

*PnCnMr  ChHtendcD'f  expcrimento  are  mentkned  by  Eltibacher  in  defense  of  hk  own  low  figure  of 

t  UO  gtUDB  for  to  Adult  male  with  modente  work.  Per  capita  of  the  actual  populatioQ  83.4  grama  were 
""inmed  before  the  war.  as  oompared  with  66.7  grams  reckoned  on  a  baas  of  about  92  grams  per  adult 
male.  See  Koeiyndd  and  Zunts,  op.  ctt.,  pp.  156-158. 
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all  practical  purposes,  to  a  shortage  of  food.  In  spite  of  the 
maximum  price  regulations  adopted  by  the  German  govern- 
ment;  prices  of  food-stuffs  in  Berlin  in  one  year  of  war  have 
risen  70  per  cent,  since  July,  1914.*  The  well-to-do  classes, 
do  not  have  to  limit  seriously  their  consumption  of  food 
except  in  case  of  those  food-stuffs,  notably  bread  and  milk, 
the  consumption  of  which  is  regulated  by  the  card  system  with 
a  fixed  maximum  amount  which  any  one  person  may  buy. 

But  the  situation  has  been  materially  changed  in  some 
respects  since  these  estimates  were  made.  Forecasts  of  the 
new  crops  indicate  a  much  better  harvest,  especially  of  wheat 
and  rye,  than  was  secured  in  1914.  The  situation  in  Austria- 
Hungary  will  be  much  improved  by  the  success  of  the  wheat 
crop  of  Hungary,  the  forecasts  of  which  indicate  a  very  con- 
siderable increase  over  that  of  last  year.  Austria  normally 
imports  some  300,000  tons  of  wheat:  the  relative  failure  of 
the  1914  harvest  in  Hungary  made  the  situation  much  worse 
than  usual.  Germany's  harvests  are  much  more  like  an 
average  crop,  though  probably  not  equal  to  the  yields  of 
1912  and  1913.  In  another  year  of  war,  Germany's  deficit 
will  therefore  be  smaller  than  that  calculated  for  1914. 

Furthermore,  Germany  has  been  able  to  import  consider- 
able supplies  of  animal  food  products  from  Holland  and  Den- 
mark. Figures,  which  Ashley  gives,  indicate  a  somewhat 
larger  import  than  in  normal  times  of  butter,  eggs,  cheese,  and 
fish.t  Germany  takes  almost  the  whole  of  the  surplus  of  the 
Dutch  fisheries. 

The  success  of  the  operations  against  Servia  has  opened 
up  Bulgaria's  reserves  of  wheat  and  other  grains.  Her  normal 
exports  of  wheat  amount  to  nearly  300,000  tons,  or  7  per  cent, 
of  Germany's  home  production.  Some  of  her  surplus  nor- 
mally goes  to  Austria.  If  all  were  sent  to  Germany  and  all 
used  for  food,  it  alone  would  mean  an  addition  of  20,300  tons 
to  the  supply  of  protein.  In  addition  there  is  a  consid- 
erable surplus  of  com  and  barley  and  a  surplus  available  for 
immediate  needs  of  a  somewhat  uncertain  amount  left  in  the 
country  from  last  year's  crops.    Bulgaria  exports  an  average 

*Aahley,op.dl.,p.4$5. 

t  Aahley,  op.  ett„  p.  4M.    See  aIm  New  York  TlmeB,  Dec.  17, 1016. 


Digitized  by 


Google 


10^  Statistics  of  the  Food  Supply  in  Germany.  109 

of  $5,000,000  worth  of  animal  products  yearly.  Negotia- 
tions with  Rumania  for  the  sale  of  large  quantities  of  grain 
have  been  completed.*  Rumania's  surplus  of  wheat  is  much 
larger  than  that  of  Bulgaria,  amounting  normally  to  1,460,000 
tons.t  This  would  mean  an  addition  to  the  annual  supply 
of  nearly  100,000  tons  of  protein.  Besides,  there  are  large 
quantities  of  com  and  barley  which  can  be  used  to  supply  the 
deficiency  in  fodder.  A  rough  estimate  would  place  the  sur- 
plus of  these  crops  available  for  export  at  one  fourth  to  one 
third  of  the  deficit  in  Germany.  With  these  new  sources  of 
fodder  materials  opened,  it  is  possible  that  a  larger  number 
of  pigs  and  cattle  were  slaughtered  than  was  necessary. 

In  conclusion,  there  is  little  possibility  that  Germany  can 
be  starved.  Her  supplies  are  probably  suflScient  to  cover  the 
minimum  practical  requirement.  Her  food  supply  falls  con- 
siderably short  of  the  actual  rate  of  consumption  in  1912- 
13,  and  it  must  be  conserved  and  carefully  distributed  to  ensure 
a  suflBciency  in  the  last  months  before  the  new  harvests  are 
available.  There  are  distinctly  less  meat  and  animal  products 
available  than  in  normal  times.  The  serious  danger,  it  seems 
to  me,  is  that  disaffection  may  be  spread  among  the  working 
classes  by  restrictions  on  the  consumption  of  food-stuffs,  and 
above  all  by  the  increase  in  prices,  which  may  seem  to  them 
entirely  unnecessary  if,  as  the  government  has  announced, 
there  is  really  enough  food  for  all. 

*  See  New  York  TlmeB,  news  items  m  imaa  of  Deo.  23  and  Deo.  26, 1915. 

t  Rmnank'f  crop  for  1915  is  estimated  to  be  24  per  oent.  larger  ihan  the  average  of  1909-13.  These 
fiKures  for  the  ncrmal  exports  aie  taken  from  the  Monthly  Crop  Report,  pabBahed  by  authority  of  the 
Beoetary  of  AgrieoHnre.  Vol.  I,  No.  5,  p.  48,  Sept.  15, 1915.  They  are  based  on  the  average  of  the  last 
5  yean,  190^13,  as  reported  by  the  International  Institute  of  Agriculture  at  Rome.  In  calculating  the 
acvBilable  protein,  the  same  piocea  has  been  followed  as  is  used  by  Euciynaki  and  Zunts. 
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PROCEEDINGS  OF  THE  SEVENTY-SEVENTH  AN- 
NUAL MEETING  OF  THE  AMERICAN  STATISTICAL 
ASSOCIATION,  WASHINGTON,  D.  C,  DECEMBER 
28-30, 1915. 


The  seventy-seventh  annual  meeting  of  the  American 
Statistical  Association  was  held  at  Washington,  D.  C,  De- 
cember 28-30,  1915.     The  following  program  was  carried  out: 

Proqram. 
TusBDAY,  December  28. 
8,00  p.  m.    First  Session,  Large  Banquet  HaU,  Hotel  Raleigh. 
Joint  Meeting  with  the  American  Sociological  Society. 
Presidential  addressee: 
E.  Dana  Durand,  President  of  the  American  Statistical  Association, 

"The  Emergence  of  Unearned  Increment." 
Edward  A.  Ross,  President  of  the  American  Sociological  Society, 
"War  as  Determiner." 

Wednesday,  December  29. 
10.00  a.  m.    Second  Session,  Hotel  Shoreham. 
Joint  Meeting  with  the  American  PoHtical  Science  Association;  general 
topic,  Standardization  and  Government  Efficiency;  presiding  oflSoer, 
Morris  Llewellyn  Cooke,  Director,  Department  of  Public  Works, 
Philadelphia. 

1.  Standardization  in  Statistical  Presentation,  Roland  P.  Falkner, 

Alexander  Hamilton  Institute. 
Discussion:    Leonard  P.   Ayres,   Russell  Sage  Foundation,   Julius 
H.  Parmelee,  Bureau  of  Railway  Economics,  Washington,  Charles 
H.  Verrill,  U.  S.  Bureau  of  Labor  Statistics. 

2.  The  Meaning  of  Standardization,  J.  Russell  Smith,  University  of 

Pennsylvania. 

3.  Standardization  of  Grades  and  Salaries  in  Civil  Service,  Robert 

S.  Moses,  Bureau  of  Municipal  Research,  New  York. 
Discussion:    Henry  Bru^,  Chamberlain,  New  York  City,  J.  A. 
Dunaway,  University  of  Pennsylvania. 

2.S0  p.  m.    Third  Session,  Small  Banquet  Room,  Hold  Raleigh, 

1.  Statistics  of  Imports  and  Exports,  Frank  Roy  Rutter,  Bureau  of 

Foreign  and  Domestic  Commerce. 
Discussion:    N.  I.  Stone,  Brookl3m,   N.  Y.,  Henry  C.  Emery,  New 
Haven,  Conn.,  Martin  J.  Shugrue,  Boston,  Mass. 
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^*  Standards  for  Graphic  Forms  of  Presentation.  Discussion  of  the 
Preliminary  Report  of  the  Joint  Conmdttee  on  this  subject 
representing  various  national  scientific  associations  including  the 
American  Statistical  Association. 

Discussion  to  be  opened  by  Leonard  P.  Ayres,  Russell  Sage  Foimdation, 
Secretary  of  the  Ck>mmittee. 

3.  Agricultural  Element  in  the  Population,  Eugene  Merritt,  U.  S. 

Department  of  Agriculture. 

4.  Statistics  of  the  Food  Supply  in  Germany,  Robert  M.  Woodbury, 

Cornell  XJniyersity. 

5.  Longevity  of  Presidents  and  Members  of  Congress,  Irving  Fisher, 

Yale  University. 

6.  Business  Session. 

Thitbsdat,  Dbcembeb  30. 

Joint  Meeting,  by  invitation,  with  Subsection  B,  Section  VIII,  of  the 
Pan  American  Scientific  Congress. 

IOjOO  a.  m.    Fourth  Sessicn,  Odh  Roomy  Hotd  Raleigh. 

1.  The  Nature  and  Significance  of  the  Changes  in  the  Birth  and  Death 
%         Rates  in  Recent  Years,  Walter  F.  Willcoz,  Cornell  University. 

2.  The  Influence  of  Vital  Statistics  upon  the  Conservation  of  Human 

Life,  W.  S.  Rankin,  Secretary  of  State  Board  of  Health,  North 
Carolina. 

3.  The  Relation  of  Sickness  Reports  to  Health  Administration,  John 

W.  Trask,  Assistant  Surgeon  General,  U.  S.  Public  Health  Service. 

4.  Vital  Statistics  in  Relation  to  Life  Insurance,  Louis  I.  Dublin, 

Statistician,  Metropolitan  Life  Insurance  Company. 

5.  Statistics  of  Infant  Mortality,  Lewis  Meriam,  Bureau  of  Mit* 

nicipal  Research,  New  York  City. 

MJ90  p.  m.    Fifth  Sesricn,  Oak  Room,  Hotel  Raleigh. 

1.  The  Federal  Registration  Service  of  the  United  States:    Its  De- 

velopmoit,  Problems,  and  Defects,  Cressy  L.  Wilbur,  Director, 
Division  of  Vital  Statistics,  New  York  State  Department  of 
Health. 

2.  Vital  Statistics  in  the  States  and  Cities  of  the  United  States,  Wikner 

R.  Batt,  State  Registrar  of  Vital  Statistics,  Pennsylvania,  Charles 
V.  Chapin,  Superintendent  of  Public  Health,  Rhode  Island, 
William  H.  GuUfoy,  Registrar  of  Records,  New  York  City. 

3.  Informe  sobre  el  desarrollo  de  la  estadistica  demografica  de  El 

Salvador,  Dr.  Pedro  S.  Fonseca,  of  Salvador. 

4.  The  Accuracy  and  Completeness  of  Compiled  Vital  Statistics  in  the 

United  States,  John  S.  Fulton,  Secretary  of  State  Board  of  Healthy 
Maryland. 
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Minutes  op  the  Business  Meeting. 

Meeting  called  to  order  by  President  Durand  at  6  p.  m. 

The  reading  of  the  minutes  of  the  previous  annual  meeting 
was  dispensed  with  as  they  had  already  been  published  in  the 
proceedings. 

The  Secretary  presented  the  following  report: 

Secretary's  Report. 

Mr.  President  and  Members  of  the  Association: 

I  have  the  following  to  report  in  regard  to  the  condition  of 
the  Association: 

Membership  December  30,   1914,   date  of  last  annual 

meeting 681 

New  members  added 76 

Deaths  during  the  year 12 

Resignations 22 

Dropped 39  ^ 

Total  deductions 73 

Present  membership 683 

Net  gain 2 

Beside  members  we  have : 

Subscribers  (mostly  libraries) 206 

Domestic  Exchanges 38 

Foreign  Exchanges 117 

Total  mailing  list 1,043 

The  death  of  the  following  members  has  been  reported 
during  the  year:  Honorary  Member;  Professor  Ivan  laan- 
schul;  Fellow,  Edward  Bunnell  Phelps;  Members,  Nelson  W. 
Aldrich,  Walter  F.  Allen,  A.  C.  Dale,  C.  R.  Henderson,  Oscar 
B.  Ireland,  Thomas  Lawless,  Arthur  T.  Lyman,  George  E. 
Millichamp,  Peter  White,  Stuart  Wood. 

Four  regular  numbers  of  the  Quarterly  Publications 
have  been  issued  during  the  year,  containing  an  aggregate 
of  481  pages,  or  an  average  of  120  pages,  per  number.  Volume 
XIV,  which  is  completed  with  the  December  number  of  the 
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present  year^  contains  831  pages,  or  an  average  of  104  pages 
per  number.  This  is  the  largest  volume  the  Association  has 
ever  issued. 

Four  meetings  of  the  Association  have  been  held  during 
the  past  year;  one  of  these  was  the  special  meeting  held  in 
San  Francisco  in  connection  with  the  Panama  Pacific  Inter- 
national Exposition,  August  11-13.  The  other  three  meet* 
ings  were  what  we  formerly  called  quarterly  meetings;  two 
of  these  were  held  in  New  York  City,  on  April  16  and  Decembjor 
3,  respectively;  the  third  one  was  held  in  Washington,  D.  C, 
April  17.  These  meetings  took  the  form  of  a  dinner,  followed 
by  round-table  discussion.  The  average  attendance  was 
about  40. 

Respectfully  submitted, 

Carroll  W.  Dotbn, 
Secretary. 

On  motion,  it  was  voted  to  accept  the  report  of  the  Secre- 
tary and  to  authorize  its  publication  in  the  proceedings  in 
the  March  niunber  of  the  Quarterly  Publications. 

Treasurer's  Report. 
December  22,  1914,  to  December  23,  1915. 

RECEIPTS. 

Membership  dues $1,242.32 

Sales  an<i  subscriptions 1,369.28 

Dividends  and  interest 143.73 

Balance  on  hand,  December  22, 1914 . . .  741.30 


$3,496.63 


EXPENDITURES . 

Printmg $2,111.33 

Postage 129.45 

Salaries  and  clerical  service 401.28 

Expenses 13.10 


$2,655.16 
Balanceon  hand,  December  23, 1915 . . .         841.47 


$3,496.63 
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ABSETS. 

17  shares  B.  &  A.  R.  R.  stock  @  180  per  share,  S3,213.00. 

S.  B.  Pearmain, 

Treas^irer. 
Auditors'  Report. 
We  have  audited  the  accounts  of  the  treasurer  of  the  Ameri- 
can Statistical  Association,  for  the  year  ending  December  23, 
1915,  and  counted  the  securities  in  his  possession.  We  find 
the  accounts  accurately  stated  and  the  expenditures  properly 
vouched. 

Respectfully  submitted, 

Leroy  D.  Peavby, 
Martin  J.  Shugrue, 
Auditing  Committee, 

Seventy-Fifth  Anniversary  Fund. 
To  December  28,  1915. 

receipts. 

Cash  on  hand  Jan.  1, 1915 $678.88 

Interest  on  bank  deposit 8.98 

$687.86 

EXPENDITURES. 

Feb.  5.    Paid  John  Koren $67.00 

Oct.  9.    Paid  Rumford  Printing  Co.  . .  200.00 

Nov.  19.    Paid  John  Koren 251.60    ' 

Balance  on  hand  December  28,  1915  . .  169.36 

$687.86 

S.  B.  Pbarmain, 

Treasurer. 
Auditors'  Report. 
We  have  audited  the  Anniversary  Fimd  accounts  of  the 
treasurer  of  the  American  Statistical  Association  for  the  year 
ending  December  28,  1915,  and  find  the  statements  correct 
and  the  expenditures  properly  vouched. 

Respectfully  submitted, 

Leroy  D.  Peavby, 
Martin  J.  Shugrub, 
AvdiHng  Committee. 
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On  motion,  duly  made  and  seconded,  it  was  voted  to  accept 
the  reports  of  the  treasurer  and  the  auditors,  and  to  pubUsh 
the  same  in  the  proceedings  of  the  meeting. 

It  was  moved  and  carried  that  a  statement  of  the  Anniver- 
sary Fund,  held  b}''  the  treasurer,  be  printed  in  the  proceedings 
of  the  meeting. 

The  report  of  the  Committee  on  Library  was  presented  by 
Eklmund  E.  Day.  It  was  moved  and  carried  that  the  Com- 
mittee on  Library  be  instructed  to  make  a  thorough  investi- 
gation of  the  status  of  the  relation  between  the  library  of 
this  Association  and  the  Boston  Public  Library  and  to  report 
its  findings  and  recommendations  at  the  next  annual  meeting 
of  the  Association. 

Julius  H.  Parmelee  presented  the  report  of  the  Committee 
on  Constitution  and  By-Laws.  The  report  was  accepted,  and 
after  some  discussion  of  the  separate  articles  the  following 
Constitution  and  By-Laws  were  adopted  by  unanimous  vote: 

Constitution. 

Article  I.  This  Association  shall  be  denominated  the  Amer- 
ican Statistical  Association. 

Art.  II.  The  objects  of  the  Association  shall  be  to  collect, 
preserve,  and  diffuse  statistical  information  in  the  different 
departments  of  human  knowledge. 

Art.  III.  The  membership  of  the  Association  shall  consist 
of  regular  members,  fellows,  and  honorary  members. 

Art.  IV.  Regular  members  shall  be  persons  interested  in 
statistics,  elected  by  vote  of  the  Board  of  Directors,  on  nomina- 
tion by  one  or  more  members. 

Art.  V.  Fellows  shall  be  statisticians  of  established  reputa- 
tion, elected  by  unanimous  vote  of  the  Committee  on  Fellows, 
provided  for  in  Article  VI,  who  shall  canvass  the  field  at  least 
once  a  year  and  announce  elections,  if  any,  at  the  annual  meet- 
ing of  the  Association.  Fellows  shall  have  all  the  privileges 
of  regular  members,  including  the  right  to  hold  office  and  to 
vote.  The  number  of  fellows  shall  not  at  any  time  exceed  one 
himdred. 

Art.  VI.  The  Committee  on  Fellows  shall  consist  of  five 
fellows,  and  shall  be  appointed  by  the  President.    The  first 
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appointment  under  this  article  shall  be  made  within  three 
months  after  the  adoption  of  this  Constitution,  and  in  the  order 
determined  by  the  President  shall  be  for  one,  two,  three,  four, 
and  five  years,  respectively.  Subsequent  appointments  shall 
be  made  by  the  President  at  the  annual  meeting  of  the  Associa- 
tion and  for  terms  of  five  years  each,  but  no  member  of  the 
Conmiittee  may  serve  two  terms  in  immediate  succession. 

Art.  VII.  Persons  distinguished  in  the  field  of  statistics  or 
of  public  service  may  be  elected  to  honorary  membership  by 
unanimous  vote  of  the  Board  of  Directors.  Honorary  mem- 
bers shall  be  entitled  to  all  the  privileges  of  regular  members  of 
the  Association,  except  that  they  may  not  hold  oflSce  or  vote. 

Art.  VIII.  The  oflScers  of  the  Association  shall  be  a  Presi- 
dent, three  Vice-Presidents,  a  Secretary,  a  Treasurer,  a  Libra- 
rian, an  Editor,  and  three  Counsellors.  These  oflScers  shall  be 
elected  every  year,  beginning  with  the  first  annual  meeting' 
succeeding  the  adoption  of  this  Constitution,  in  the  manner 
prescribed  by  Article  IX  and  shall  take  oflSce  at  the  close  of  the 
annual  meeting  at  which  elected.  The  President,  Vice-Presi- 
dents, Secretary,  Treasurer,  and  Counsellors  shall  form  a  Board 
of  Directors  for  the  government  of  the  Association,  three  of 
whom  shall  constitute  a  quorum  at  any  meeting  regularly 
convened. 

Art.  IX.  The  President,  Vice-Presidents,  Secretary,  Treas- 
urer, Librarian,  Editor,  and  Coimsellors  shall  be  elected  in  the 
following  manner :  A  nominating  conmiittee  of  three  members 
shall  be  appointed  by  the  President,  the  personnel  of  which 
shall  be  announced  in  the  Quarterly  Publications  of  the  Asso- 
ciation at  least  three  months  before  the  annual  meeting.  It 
shall  be  the  duty  of  the  nominating  committee  to  make  nom-^ 
inations  for  oflScers  to  be  elected  at  the  annual  meeting,  and 
to  notify  the  regular  members  and  fellows  by  mail  of  its  nom- 
inations at  least  thirty  days  before  the  annual  meeting. 
Twelve  or  more  regular  members  or  fellows  may  make  nom- 
inations for  any  office  by  submitting  signed  petitions  to  the 
nominating  committee  at  any  time  after  the  appointment  of 
the  committee  and  up  to  the  time  of  the  annual  meeting,  but 
this  shall  not  prevent  the  committee  from  making  additional 
nominations  for  the  same  office. 
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If  no  nominations  by  petitions  are  submitted  for  any  oflSce, 
the  nominee  of  the  nominating  committee  may  be  elected  at 
the  annual  meeting  by  viva  voce  vote.  If  there  are  additional 
nominations  by  petition  for  one  or  more  offices,  it  shall  be  the 
duty  of  the  nominating  conunittec  to  announce  such  nomina- 
tions, the  election  for  such  office  or  offices  shall  be  by  ballot, 
and  the  President  shall  appoint  three  judges  of  election  who 
shall  count  the  ballots,  shall  decide  any  question  that  may 
arise  as  to  the  validity  of  any  ballot,  and  shall  declare  the 
results  of  the  election.  The  candidate  for  President,  or  for 
Secretary,  or  for  Treasurer,  or  for  Librarian,  or  for  Editor, 
receiving  a  plurality  shall  be  declared  elected,  while  the  three 
candidates  for  Vice-President  and  the  three  candidates  for 
Counsellors  receiving  the  highest  number  of  votes  shall  be 
declared  elected. 

Abt.  X.  Annual  and  occasional  meetings  shall  be  held  at 
such  times  and  places  as  the  Board  of  Directors  may  designate. 
Any  vacancy  in  office  resulting  from  death,  resignation,  or 
other  cause  shall  be  filled  by  election  at  the  next  meeting  of  the 
Association. 

Abt.  XI.  Amendments  to  this  Constitution  may  be  pro- 
posed by  any  member  of  the  Association  at  the  annual  meeting, 
and  if  supported  by  at  least  one  third  of  the  members  present 
and  voting  shall  be  submitted  to  the  next  annual  meeting^ 
where  a  two  thirds  vote  of  all  members  present  and  voting 
shall  be  required  for  adoption. 

By-Laws. 

1.  At  least  once  every  two  years  the  Secretary,  acting  in 
behalf  of  the  Association,  shall  pubUsh  the  Constitution  and 
By-Laws  and  a  list  of  members,  and  shall  supply  a  copy  to  each 
member. 

2.  Each  regular  member  shall  pay  annual  dues  of  two  dollars, 
or  twenty  dollars  at  some  one  time,  and  each  fellow  shall  pay 
annual  dues  of  five  dollars,  or  fifty  dollars  at  some  one  time. 

3.  The  Board  of  Directors,  as  soon  as  practicable  after  their 
election,  shall  appoint  two  standing  committees  of  three 
members  each,  namely,  on  Finance  and  on  the  Library;  Five 
standing  conunittees  of  five  members  each,  namely  on  Federal 
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Statistics,  State  Statistics,  Municipal  Statistics,  Business 
Statistics,  and  International  Statistics.  These  conunittees 
shall  serve  for  one  year,  or  until  their  successors  are  appointed. 

4.  The  Board  of  Directors,  as  soon  as  practicable  after  their 
election,  shall  appoint  four  associate  editors,  to  serve  with 
the  Editor  as  a  committee  on  publications,  and  to  edit  the 
publications  of  the  Association.  The  associate  editors  shall 
serve  for  one  year,  or  imtil  their  successors  are  appointed. 

5.  The  Board  of  Directors,  as  soon  as  practicable  after  their 
election,  shall  appoint  two  assistant  secretaries,  who  shall  serve 
for  one  year,  or  until  their  successors  are  appointed. 

6.  Amendments  to  these  By-Laws  may  be  proposed  at  any 
annual  meeting  of  the  Association  and  if  approved  by  a  two 
thirds  vote  shall  be  declared  adopted. 


The  Nominating  Committee,  consisting  of  Irving  Fisher, 
Wesley  C.  Mitchell,  and  Frank  R.  Rutter,  reported  the  fol- 
lowing nominations  for  office  in  the  Association  during  the 
ensuing  year:  President,  Charles  P.  Neill;  Vice-Presidents, 
Charles  F.  Gettemy,  Joseph  A.  Hill,  Charles  H.  Verrill;  Li- 
brarian, Horace  G.  Wadlin;  Treasurer,  S.  B.  Pearmain;  Sec- 
retary, Carroll  W.  Doten;  Counsellors,  John  Koren,  E.  Dana 
Durand,  Allyn  A.  Yoimg;  Editor,  William  B.  Bailey. 

On  motion  the  report  of  the  Nominating  Conmiittee  was 
accepted,  and  it  was  voted  to  instruct  the  secretary  to  cast 
one  ballot  for  the  list  as  presented.  This  having  been  done, 
they  were  duly  declared  elected. 

Meeting  adjourned. 

CAwaoLL  W.  Doten, 
Secretary. 

Meeting  of  the  Board  of  Directors. 

A  meeting  of  the  Board  of  Directors  was  held  Thursday 
'evening,  December  30,  and  the  following  appointments  were 
made  in  accordance  with  the  provisions  of  the  new  Consti- 
tution and  By-Laws  of  the  Association. 

Assistant  Secretaries — Robert  E.  Chaddock,  New  York, 
N.  Y.,  and  Henry  J.  Harris,  Washington,  D.  C. 
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Associate  Editors — Louis  I*  Dublin,  Julius  H.  Parmelee, 
Carl  J.  West,  and  John  Cummings. 

Committee  on  Finance — Harvey  S.  Chase,  chairman, 
Walter  E.  Weyl,  and  S.  B.  Pearmain. 

Committee  on  Library — Roger  W.  Babson,  chairman, 
Edmund  E.  Day,  and  Henry  J.  Harris. 

Committee  on  Federal  Statistics — John  Koren,  chairman, 
Thomas  S.  Adams,  Leonard  W.  Hatch,  Frederick  L.  HoiBTman, 
and  N.  I.  Stone. 

Conmiittee  on  State  Statistics — E.  Dana  Durand,  chairman, 
Robert  E.  Chaddock,  Charles  F.  Gettemy,  Henry  J,  Harris, 
and  E.  W.  Kemmerer. 

Committee  on  Mimicipal  Statistics — LeGrand  Powers, 
chairman,  Frederick  A.  Cleveland,  Fred  C.  Croxton,  Louis 
I.  Dublin,  and  Edward  M.  Hartwell. 

Committee  on  Business  Statistics — W.  S.  Gifford,  chairman, 
Melvin  T.  Copeland,  Julius  H.  Parmelee,  H.  S.  Person,  and 
I.  M.  Rubinow. 

Conmiittee  on  International  Statistics — Royal  Meeker, 
chairman,  Roger  W.  Babson,  Miles  M.  Dawson,  Irving 
Fisher,  and  Wesley  C.  Mitchell. 

Auditing  Conmiittee — Martin  J.  Shugrue  and  Ernest  H. 
Gaunt. 

Carroll  W.  Doten, 

Secretary, 
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REVIEWS  AND  NOTES. 


Sweden — Historical  and  SUUistical  Handbook  by  Order  of  the  Swedish  Govern- 
nieni.  Edited  by  J.  Gruinchard.  Second  Edition,  English  Issue. 
Stockholm  Government  Printing  Office,  1914.  First  part  "Land  and 
People,"  781  pp.    Second  part  "Industries,"  758  pp. 

In  1900  the  first  edition  of  this  handbook  imder  the  editorship  of  Dr. 
Gustav  Simdb^  was  published  in  French  on  account  of  the  Paris  Univer- 
sal Exposition.  An  edition  in  Swedish  followed  this  in  1901  and  in  English 
in  1904. 

In  1912  the  present  editor  was  commissioned  to  pubUsh  a  new  edition. 
In  view  of  the  Baltic  Exhibition  it  was  decided  to  publish  a  German  issue 
and  this  was  completed  in  May,  1914.  It  was  originally  planned  to  follow 
this  with  a  Swedish  issue  but  on  accoimt  of  the  Panama-Pacific  Interna- 
tional Exhibition  it  was  decided  to  publish  an  English  issue  first.  This 
will  be  followed  by.  the  Swedish  issue.  The  work  under  consideration  is  the 
second  English  edition. 

The  first  volume  dealing  with  Land  and  People  is  divided  into  five  main 
divisions:  Physical  Geography,  the  Swedish  People,  Constitution  and 
Administration,  Education  and  Mental  Culture,  and  Social  Movements. 
To  the  average  reader  of  these  publications,  the  second  and  fifth  of  these 
chapters  will  probably  possess  the  most  interest.  A  large  mass  of  statistical 
material  is  given  upon  moral  conditions,  criminality,  customs  and  mode  of 
Ufe,  and  dwellings.  This  is  well  arranged  and  illustrated  with  maps  and 
charts.  Under  social  movements  considerable  space  is  given  to  labor 
questions  and  social  politics.  Such  topics  as  Immigration,  Unemployment, 
and  Cost  of  Living  are  considered.  The  closing  section  of  the  book  is 
devoted  to  a  consideration  of  social  movements.  Under  this  heading  we 
find  the  care  of  the  needy  and  destitute,  efforts  in  social  hygiene,  social 
rescue  work,  protection  of  children,  eugenics,  and  the  work  of  the  Swedish 
National  Anti-Tuberculosis  Association.  Two  short  sections  are  devoted  to 
political  economy  and  sociology  and  to  statistics.  The  latter  was  written 
by  K.  A.  Edin.  It  deals  principally  with  the  various  statistical  biureaus 
of  Sweden  and  gives  in  some  cases  very  brief  biographies  of  the  men  who 
have  been  most  prominent  in  statistical  work  in  the  coimtry. 

The  second  part  discusses  the  natural  resources  of  Sweden,  agriculture, 
forestry,  mining,  manufacture,  conunerce,  banking,  and  a  general  synopsis 
of  trade  and  industrial  legislation.  All  of  the  principal  industries  of 
Sweden  are  treated  in  a  separate  section.  Charts  are  used  in  many  cases 
to  illustrate  the  growth  of  these  industries.  By  means  of  well  drawn  maps, 
the  deposits  of  ores  and  coal  are  shown.  Other  maps  give  the  location  of 
the  railways,  canals,  and  waterways  of  the  kingdom. 

Himdreds  of  illustrations  are  scattered  throughout  the  volumes.  No 
one  can  read  this  work  without  receiving  a  comprehensive  impression  of 
Sweden,  her  people,  her  resources,  and  her  activities.    The  scheme  of  the 
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work  was  elaborate  and  the  chapters  are  well  balanced.  The  aim  of  the 
Riksdag  has  apparently  been  accomplished.  The  work  of  editing  such  a 
publication  was  by  no  means  an  easy  one  but  it  has  been  well  done. 

Wm.  B.  Bailey. 


A  SIMPLE  METHOD  FOR  FINDING  THE  MOVING  AVERAGE. 

In  the  Qtuirterly  PvblicaUons  of  the  American  Statistical  Association  for 
December,  1915,  Mr.  King,  of  the  University  of  Wisconsin,  offers  a 
new  method  for  obtaining  the  moving  average  of  an  historical  variable. 
His  method  is  certainly  simpler  than  the  long  direct  method,  and  also 
preferable  to  some  short-cut  methods.  A  method,  however,  which  is 
still  simpler  than  the  one  put  forth  by  Mr.  King  has  been  used  by  the 
writer  in  statistical  work  in  the  University  of  Minnesota.  It  involves 
only  three  operations,  namely,  summation,  subtraction,  and  division, 
whereas  the  other  involves  four. 

1.  Summate  the  items  of  the  variable  on  the  adding  machine,  taking 
sub-total  for  each  item  entered,  including  the  first.  The  result  is  seen  in 
the  adduced  representation  of  an  adding  machine  slip  which  has  been 
elaborated  into  a  table.  The  sub-totals  are  marked  with  an  asterisk. 
They  may  be  numbered  if  convenient.  The  figures  given  are  the  average 
prices  of  cotton  for  the  decade  189Q-1899.  The  wave  length  ia  here  for 
convenience  taken  to  include  only  five  items  of  the  series. 


Year. 


Average  Annual  Price 

of  Cotton  in  Cents 

per  Pound.    Sub-totals 

Marked  with  an 

Asterisk. 


Five  Year  Group 
ToUls. 


iiovinff  Aver 
or  Trend. 


Avtfage 


1800 

IMl 
1803 
1803 
1804 
180» 

1806, 
1807. 
1806. 
1800. 


8.6 
8.6* 

""i.i' 

16. 0* 

8.4 
24.3* 

7.6 
31.8* 

6.9 
37. ?♦ 

8.2 


45.9» 

7.3 
63.2* 

6.6 
68.8* 

4.9 
63. ?♦ 

7.6 
71.3* 


37.7 
37.3 
37.3 
34.5 
31.9 
33.6 


7.6 
7.6 
7.6 
6.9 
6.4 
6.7 


2.  To  obtain  the  total  for  each  successive  group  of  five  items  subtraction 
IB  neeeasary.  Obviously,  the  total  for  the  group  of  the  first  five  items  is 
the  fifth  sub-total.    The  total  for  the  second  group  is  obtained  by  sub- 
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tracting  the  first  sub-total  from  the  sixth;  the  total  for  the  third  group  by 
subtracting  the  second  sub-total  from  the  seventh;  and  so  on  as  far  as 
we  desire  to  go.  In  order  to  facilitate  the  process  of  subtraction,  the  most 
convenient  device  used  by  the  writer  has  been  to  take  a  strip  of  cardboard 
or  stiff  paper  cut  to  a  size  to  cover  the  figures  intervening  between  the  sub- 
trahend and  the  minuend.  If  the  spacing  is  regular,  it  is  necessary  simply 
to  slide  the  strip  past  one  sub-total  for  each  subtraction  performed.  The^ 
rectangle  enclosing  all  the  items  between  the  first  and  sixth  sub-totals 
indicates  the  use  of  the  card  for  the  first  subtraction.  With  a  little  practice 
this  subtraction  can  be  done  very  rapidly.  If  the  superior  position  of  the 
subtrahend  causes  trouble,  this  may  be  avoided  by  leaving  an  extra  space 
or  two  below  each  sub-total  where  the  subtrahend  may  be  written  in, 
what  is  to  the  ordinary  person,  its  conventional  position. 

3.  To  obtain  the  average,  divide  each  group  total  by  the  number  of 
items  in  the  wave-length,  in  this  case  by  five.  The  results  are  all  shown 
on  the  slip,  both  the  group-totals  and  group-averages  being  shown,  the 
latter  furthest  to  the  right. 

It  is  believed  there  is  an  advantage  in  thus  placing  the  results  of  all 
three  operations  on  the  slip.  For  most  purposes  of  publication  or  demon- 
stration, the  figures  cannot  be  entered  directly  on  the  tables  by  the  adding 
machine.  From  the  slip  they  may  be  easily  transposed.  The  slip  may 
easily  be  made  into  table  form  if  desired. 

It  is,  of  course,  to  be  remembered  that  the  average  logically  belongs  not 
opposite  the  last  item  in  the  wave-length,  but  opposite  the  middle.  But 
if  students  understand  the  meaning  of  the  moving  average,  they  will  not 
meet  with  difficulty  on  this  account. 

It  is  very  easy  to  verify  the  results.  Simply  summate  the  items  of 
the  last  wave-length.  If  this  sum  is  the  same  as  the  last  group-total,  the 
results  are  correct,  except  for  the  extreme  improbability  of  compensating 
errors.  If  it  is  deemed  necessary  to  verify  the  averages  obtained  by 
division,  this  may  be  done  by  summatlng  the  averages  and  the  group- 
totab  and  dividing  the  sum  of  the  group-totals  by  the  number  of  items 
in  the  wave-length.  The  quotient  should  very  closely  approximate  the 
sum  of  the  averages. 

Jenb  p.  Jkmbbn. 

University  of  Minnesota. 


NOTE  ON  THE  MOVING  AVERAGE.* 

I  have  been  interested  in  reading  the  paper  entitled  "New  Method  for 
Computing  the  Moving  Average,"  by  Mr.  Willford  I.  King,  published  in 
the  December  number  of  the  Quabtbrlt  Pubucationb  of  the  American 
Statistical  Association. 

Mr.  King  proposes,  by  means  of  the  adding  machine,  to  add  the  srearly 
items,  taking  a  sub-total  after  each  item,  to  practically  repeat  the  process, 

*  A  andlar  note  hM  been  reoeiTed  from  W.M.PerwDs.migiertiiigthkimpioyan^  oT 

Compatiag  the  ATerage.— Ed. 
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suitably  paste  the  two  adding  machine  slips  together,  and  by  cross-eub- 
traetion  obtain  the  remainders,  which  are  shown  in  Colimm  No.  3.  These 
Temainden  being  divided  by  seven,  give  the  moving  average. 

I  am  writing  to  suggest  tiiat  the  process  may  be  shortened  and  the  cross- 
subtraction  avoided  by  means  of  a  simple  device.  For  example,  Mr;  King 
shows  the  sum  of  the  first  seven  items  in  Column  No.  1,  bdng  the  items 
for  the  years  1890-1896  inclusive.  He  then  adds  the  item  for  the  year 
1897  and  takes  another  total.  If  before  taking  this  total  he  had  also  added 
in  the  complement  of  the  item  for  the  year  1890,  he  would  have  directly 
arrived  at  the  second  item  in  Colunm  No.  3.  If  the  adding  machine 
has  a  ci4)acity  of  nine  figures,  100,000,000  wiU  be  one  beyond  the  capacity 
of  the  machine.  If  the  difference  between  100,000,000  and  any  item  is 
added,  the  result  is  the  same  as  subtracting  the  item  in  question,  for  the 
canying  mechanion  does  not  carry  beyond  the  capacity  of  the  machine. 

The  inclosed  slip  shows  the  calculations  according  to  the  plan  I  suggest 
for  the  first  few  years.  It  occurred  to  me  that  the  use  of  the  adding  machine 
which  I  suggest  may  not  be  generally  thought  of,  although  I  had  supposed, 
before  reading  Mr.  King's  article,  that  the  use  of  the  complement  for  the 
purpose  of  accomplishing  subtraction  was  in  fairly  general  use. 


Central 

Central 

Year. 

Year. 

Year. 

Year. 

1890 

9,203 

1895 

62,436 

1891 

8,280 

1899 

13,621 

1892 

9,167 

1892 

9,990,843 

1893 

7,125 

1896 

66,900 

1894 

6,658 

1900 

13,789 

1895 

9,446 

1893 

9,992,875 

1896 

8,623 

1897 

73,564 

1893 

58,492 

1901 

15,878 

1897 

9,653 

1894 

9,993,342 

1890 

1894 

9,990,797 
58,942 

1898 

82,784 

1898 

11,774 

1891 

9,991,720 

Percy  C. 

H.  Papps. 

Newark,  N.J. 

SUICIDE  RECORD  FOR  1914,  BY  FREDERICK  L.  HOFFMAN, 
THE  SPECTATOR,  NOVEMBER  25,   1916. 

This  article  is  Mr.  Hoffman's  twentieth  annual  survey  of  suicide  in 
principal  cities  of  the  United  States.  In  each  of  these  studies  special 
reference  was  made  to  the  problem  as  it  concerns  the  institution  of  life 
iosurance.  The  present  article  ably  reviews  the  literature  of  insurance 
practice  on  the  suicide  question,  and  reconunends  a  thorough  inquiry  into 
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the  subject  with  a  sincere  regard  for  the  essentials  of  approved  actuarial 
analysis  of  the  available  data. 

We  may  well  agree  that  in  the  experience  of  life  insurance  companies 
and  according  to  the  most  trustworthy  vital  statistics,  the  suicide  rale  is 
on  the  increase;  but  it  is  still  a  matter  of  reserved  reflection  whether  suicide 
itself  has  actually  increased,  with  respect  to  the  sharply  changing  character- 
istics of  population  and  of  registration  practice.  Suicide  registration  has 
been  a  particularly  unsatisfactory  element  of  our  American  vital  statistics, 
and  the  observed  increase  in  the  rate  over  the  past  ten  years  may  be  deemed, 
in  one  sense,  an  index  of  improved  registration  rather  than  a  measure  of 
acceleration  in  the  relative  frequency  of  self-murder. 

Mr.  Hoffman  has  performed  a  distinct  public  service  in  publishing  his 
annual  surveys  of  suicide  and  homicide.  His  endeavors  have  added  to  the 
smn  total  of  ascertainable  facts  on  these  two,  of  many,  complex  social 
phenomena. 

E.  W.  Kopp. 


IMPROVEMENT  IN  TRADE  STATISTICS. 

On  February  9,  Secretary  Redfield  of  the  Department  of  Conunerce, 
addressed  the  annual  meeting  of  the  Chamber  of  Commerce  of  the  United 
States  in  Washington,  and  explained  the  newly  inaugurated  sjrstem  for 
compiling  trustworthy  export  and  import  trade  statistics. 

In  January,  officials  of  the  Chamber  complained  of  inaccuracies  in  the 
published  figures  on  exports  for  the  year  1914.  Mr.  Redfield  showed  that 
the  principal  faults  in  trade  statistics  resulted  from  inadequate  returns 
furnished  by  exporters  and  importers.  The  statistics  are  collected  imder 
laws  of  1821  and  the  defects  in  the  tabulations  could  well  be  ascribed  to 
the  limitations  of  this  legislation. 

New  export  regulations  by  the  Secretaries  of  the  Treasury  and  of 
Commerce  correct  the  most  flagrant  abuse  of  failure  to  obtain  complete 
statements  for  all  shipments.  No  vessel  may  now  clear  from  any  port 
without  a  declaration  being  filed  for  every  shipment.  Furthermore,  three 
men  with  statistical  experience  edit  every  entry  before  permits  are  issued. 
Import  statistics  may  now  be  expected  under  more  detailed  and  informing 
classifications.  The  introduction  of  modem  tabulating  machinery  in  the 
New  York  Custom  House  will  shorten  the  time  required  for  tabulation 
and  will  materially  advance  the  accuracy  of  the  published  results. 

E.  W.  Kopp. 
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STATISTICAL  BOOKS  ADDED   TO  THE  BOSTON   PUBLIC 

LIBRARY*    DURING   QUARTER   ENDING 

DECEMBER  31,  1915. 

Pbepared  bt  Librart  CoMMirrBE,  Rogeb  W.  Babsox,  Edmttnd  E.  Day, 

Horace  L.   Wheeler. 

Anuario  de  la  America  latina.    Indice  de  industrias  en  espafiol,  alem^, 

francos,    ingl^,    italiano    y    portugu^.    Directorgerente:  Eduardo 

Riera  Solanich.    Afio  2.    Barodona.    1914.    Maps.  9318. a2 

Babson,  Roger  Ward.    Bonds  and  stocks.    The  elements  of  successful 

investing.    Wellesley   Hills.    [1914.]    Charts.    Tables.      9332. 6a34 

— ^The  future  method  of  investing  money.    Boston.    1914.    Chart. 

9332.6a44 
—The    future    of    the    railroads.    Boston.    1914.    Tables.    Chart. 

9385.973al20 

Capper,    Charles.    The   port   and   trade   of  London.    London.    1802. 

Tables.  9387.9421 

Chicago  Traction  Valuation  Commission.    Report  on  the  values  of  the 

properties  of  the  Chicago  Consolidated  Traction  Company  inside 

the  city  limits.    [Chicago.    1910.]    Maps.  9388.773a4 

Gras,  Norman  Soott  Brien.    The  evolution  of  the  English  cbm  market, 

from  the  twelfth  to  the  eighteenth  century.    Cambridge.    1915. 

Map.    Charts.    [Harvard  economic  studies.]    ''Awarded  the  David 

A.  Wells  Prise  for  the  year  1912-13."    Bibliography,  pp.  465-479. 

9382.11,42a5 

Hooper,    William   Everett.    Raibx)ad    accounting.    New   York.    1915. 

[Appleton's  Railway  series.]  9385.a33 

International  Institute  of  Agriculture.    Bureau  of  General  Statistics. 

Annuaire  international  de  statistique  agricole,  1911  et  1912.    Rome. 

1914.  9338.1a22 

Leroy-Beaulieu,  Pierre.    Les  imp5ts  et  les  revenus  en  France,  en  Angle- 

terre  et  en  Allemagne.    Paris.    1914.    A  study  of  internal  revenue. 

9336.27a25 
Mallock,  William  Hurrell.    Social  reform  as  related  to  realities  and  delu- 
sions.   An  examination  of  the  increase  and  distribution  of  wealth  from 
1801-1910.    New  York.    1915.  9330.1a68 

McFarlane,  John.  Economic  geography.  London.  [1914.]  Maps. 
List  of  works  consulted,  pp.  527-529.  9338.a3 

Pennsylvania.  Department  of  Labor  and  Industry.  Annual  report  of 
the  Commissioner.  1st,  part  1,  2.  Harnsburg.  1915.  Charts. 
Tables.  9331.0748a3 

—Public  Service  Commission.    Annual  report,  1st.    Harnsburg.    1915. 
Tables.  9381.09748 

^Tbe  Libnry  of  iht  Ameriean  Stetiitioal  Aaoelation  ii  hoond  at  the  Bofton  PubUe  Libniy  and 
•QOilitatci  iht  mi^  part  of  its  ttatittieal  diTifioD. 
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Smitiii   Joseph  Russell.    Industrial  and  commercial  geography.    New 
York.     1913.     Illus.     Maps.    Plans.    Charts.    Bibliography,    pp. 
ix-xi.    References  are  also  appended  to  the  different  chapters. 

9380.07al9 
United  States.    Bureau  of  Labor  Statistics.    Foreign  food  prices  as  affected 
by  the  war.    Washington.     1916.    Tables.  9331.073a24.170 
Hours,  earnings,  and  conditions  of  labor  of  women  in  Indiana  mer- 
cantile establishments  and  garment  factories.    Washington.    1914. 
Tables.  9331.073a24.160 

Wholesale  prices,  1890  to  1913.    Washington.    1914. 

9331.073a24.149 
—Department  of  Commerce.    Bureau  of  Foreign  and  Domestic  Com- 
merce.   The  pottery  industry.    Report  on  the  cost  of  production  in 
the  earthenware  and  china  industries  of  the  United  States,  England, 
Germany  and  Austria.    Washington.    1916.    Tables.    Charts. 

9382.73a36.21 
Utah.    State  Bureau  of  Immigration,  Labor  and  Statistics.    Report.    2d. 
1913/14.    Salt  Lake  City.     1915.    Plates.    Maps.    Tables. 

9317.92a2 
Virginia.    Special  Joint  Committee  on  Taxation.    Report.     1914.    Rich- 
mond.    [1914.1    Map.    Tables.  9336.756a4 


Indexing  and  Filing:  A  Manual  of  Standard  Practice.  By  E.  R.  Hud- 
ders.  The  Ronald  Press,  New  York,  1916.  Pp.  vii,  292.  Price,  $3 
(postpaid). 

This  is  a  book  that  will  appeal  to  statisticians  as  well  as  to  business 
men.  It  is  a  revelation  even  to  those  who  have  some  acquaintance  with 
modem  office  devices  and  methods.  At  first  thought  it  doesn't  seem  pos- 
sible to  write  a  book  or  even  a  thin  pamphlet  about  so  simple  a  matter  as 
indexing  and  filing;  but,  when  one  remembers  hours  of  time  wasted  in  the 
vain  attempt  to  find  some  paper  or  letter  filed  by  the  office  boy  or  the  new 
stenographer,  he  opens  such  a  work  as  this  with  a  chastened  hopefulness 
and  a  predisposition  to  be  grateful  even  for  a  httle  useful  information. 

It  becomes  apparent  on  reading  this  work  that  there  is  a  science  as  well 
as  an  art  of  indexing  and  filing,  and  that  the  subject  has  a  history  and 
will  soon  have  a  respectable  literatiure.  The  writer  of  this  review  long 
ago  became  convinced  that  every  commercial  school  should  give  a  course 
of  instruction  in  this  subject,  and  this  book  has  confirmed  that  belief;  it 
would  serve  as  an  excellent  text-book  for  such  a  course. 

The  author  describes  and  explains  the  many  devices  used  in  filing,  from 
the  simplest  to  the  most  elaborate.  A  large  number  of  cuts  supplement  the 
text  and  make  the  explanations  and  instructions  so  clear  that  even  the 
office  boy  could  understand  them.  The  theory  and  practice  of  indexing 
and  cataloguing  also  receive  adequate  and  illuminating  treatment.  Special 
chapters  are  devoted  to  purchase,  sales,  and  credit  records,  filing  in  law- 
yers' offices,  architectural  filing,  etc. 
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This  book  will  fill  a  long-felt  want.  It  will  enable  one  who  does  not  re- 
quire anything  elaborate  or  complex  to  plan  and  install  his  own  filing  sys- 
tem, and  it  will  save  much  time  and  trouble  in  the  training  of  clerical 
employees. 

C.  W.  DOTBN. 

Massachusetts  Institute  of  Technology. 


NOTE. 


The  following  is  an  abstract  of  the  recently  issued  population  returns  of 
British  North  Borneo  for  the  year  1911,  showing  the  racial  distribution 
according  to  sex,  and  with  the  distinction  of  adults  and  children.  The 
statement  indicates  an  extremely  complex  population,  and  bring?  out  the 
▼ery  suggestive  fact  that  out  of  a  total  population  of  208,183,  only  355 
are  Europeans  and  57  Eurasians: 

DETAILS  OF  POFUIATION  THROUGHOUT  BRITISH  NORTH  BORNEO. 
CENSUS  1911. 
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STATISTICAL    ASSOCIATION 

NEW  SERIES,  No.  114.  JUNE,  1916. 

SOME  PROBLEMS  OF  POPULATION   GROWTH.* 
Bt  E.  Dana  Duband. 


The  greatest  phenomenon  of  recent  times  is  the  present 
European  war.  That  war  is,  in  considerable  measure,  the 
outgrowth  of  present  or  anticipated  pressure  of  population 
upK)n  means  of  subsistence.  The  problems  which  are  most 
seriously  engaging  the  attention  of  the  present  federal  admin- 
istration are  the  maintenance  of  our  rights  as  a  neutral  nation, 
the  increase  of  armament,  the  expansion  of  export  trade,  and 
the  improvement  of  rural  credit  facilities.  All  four  of  these 
problems  arise  largely  from  population  growth.  Though 
economists  and  sociologists  very  generally  recognize  that  in- 
crease in  population  brings  serious  problems  in  its  train,  the 
same  is  by  no  means  true  of  the  great  majority  of  the  American 
people.  Even  though  little  that  is  new  can  be  said  on  the 
subject,  its  vital  character  makes  repetition  and  emphasis 
from  time  to  time  desirable. 

One  of  the  most  striking  features  of  modem  history  has 
been  the  rapid  increase  in  the  numbers  of  the  white  race, 
or  what  may  be  called  the  European  stock.  The  white  pop- 
ulation of  the  earth  approximately  trebled  during  the  nine- 
teenth century.  In  Europe  itself  the  increase  has  been  great, 
but  there  has  been  an  enormous  overflow  into  other  continents. 
Most  of  all  has  the  European  stock  found  room  for  expansion 
in  the  United  States.  But  elsewhere  in  the  Americas,  in 
Australia,  in  South  Africa,  and  in  North  Asia,  it  has  also  set- 
tled in  considerable  numbers.     No  equal  period  of  time  ever 

*PresdcBtial  addren  at  the  annual  meetbg  of  the  Ameriean  Statiitioal  AM30iation,  Waahingtoo* 
D.  C.  Deeember  28, 1916. 
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witnessed  such  an  amazing  rate  of  population  growth  on  such  a 
large  scale. 

This  phenomenon  of  the  expansion  of  the  world's  white 
population  has  been  the  more  remarkable  because  there 
occurred  at  the  same  time  a  marked  advance  in  the  stand- 
ards of  living  of  that  population.  Instead  of  feeling  a  grow- 
ing pressure  of  numbers  on  natural  resources,  the  European 
stock  enjoyed  increasing  abundance  for  the  average  man. 
Prosperity  reigned.  People  grew  to  laugh  at  the  gloomy 
forebodings  of  Malthus  as  to  the  effects  of  population  growth. 
But  the  past  offers  no  guarantee  for  the  future  in  this  respect. 
The  coincidence  of  enormous  increase  in  numbers  with  a  rising 
standard  of  living  was  due  in  part  to  rapid  progress  in  methods 
of  production  both  in  agriculture  and  in  other  industries,  but 
in  at  least  equal  measure  it  was  attributable  to  that  geographi- 
cal expansion  to  which  reference  has  been  made.  Obviously 
such  geographical  expansion  must  ultimately  find  its  limit. 
Already,  in  fact,  the  point  has  been  reached  where  further 
geographical  expansion  meets  with  increasing  difficulty. 

At  the  beginning  of  the  nineteenth  century,  a  large  part  of 
the  fertile  temperate  regions  of  the  earth  was  still  virtually 
unoccupied.  Discovery  and  improvements  in  transportation 
brought  enormous  rich  areas  suddenly  into  the  service  of  the 
European  stock.  Hundreds  of  millions  of  acres  of  excellent 
land  in  the  United  States,  in  Canada,  in  the  Argentine,  and  else- 
where were  brought  into  cultivation  by  European  settlers  and 
their  descendants.  This  new  land  for  the  most  part  was  quite 
as  productive  as  the  best  of  Europe  itself.  Geographical  ex- 
pansion of  agricultural  production  for  a  long  time  involved 
no  descent  to  inferior  lands  with  consequent  diminishing  re- 
turns to  labor. 

Within  the  most  recent  years,  however,  the  extension  of 
agricultural  areas  has  begun  to  invade  less  eligible  fields.  The 
temperate  regions  of  the  globe,  within  which  only  has  the 
white  race  found  it  possible  to  live  in  large  numbers,  offer  no 
further  prospect  of  such  magnificent  additions  to  agricultural 
resources  as  took  place  during  the  eighteenth  and  nineteenth 
centuries. 

It  is  true  that  there  are  in  the  temperate  zone  enormous  areas 
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of  land  which  are  but  thinly  populated,  which  are  as  yet  un- 
used or  but  slightly  used  for  agricultural  production.  The 
areas  in  which  there  is  any  considerable  density  of  population 
are  but  a  small  fraction  of  the  total  land  surface  of  the  earth 
or  even  of  the  land  surface  of  the  temperate  regions.  But  the 
great  bulk  of  these  undeveloped  lands  is  seriously  handicapped 
in  one  way  or  another.  There  are  vast  regions  which  are 
entirely  desert  and  only  a  small  fraction  of  which  can  ever 
be  reclaimed  by  irrigation.  Other  great  regions  are  too  moun- 
tainous or  rocky  ever  to  contribute  greatly  to  agricultural  pro- 
duction. There  remain,  to  be  sure,  hundreds,  if  not  thousands, 
of  millions  of  acres  which  are  more  capable  of  agricultural  use, 
but  for  the  most  part  even  these  are  decidedly  inferior  to  the 
better  parts  of  Europe  and  America.  They  suffer  from  partial 
aridity,  from  cold,  from  lack  of  drainage,  from  poverty  of  soil, 
or  from  unfavprable  configuration.  Very  Uttle  of  the  un- 
occupied area  of  the  temperate  zone  can  be  compared  for  a 
moment  with  the  splendid  Mississippi  valley,  for  example. 
Broadly  speaking,  in  that  zone  labor  of  a  given  grade  of  effi- 
ciency will  hereafter  produce  less  per  man  with  each  further 
geographical  extension  of  agriculture.  Moreover,  apart  from 
the  question  of  production,  the  comfort  of  human  life  in  these 
areas  remaining  for  settlement  will  in  general  be  much  lower 
than  in  present  regions  of  large  population. 

Consider  for  a  moment  the  characteristics  of  some  of  the 
largest  temperate  areas  which  remain  undeveloped.  First 
of  all,  the  United  States.  Only  one  fourth  of  the  total  land 
area  of  this  country  is  under  cultivation,  and  less  than  half 
is  in  farms  at  all.  Nevertheless,  the  unused  or  slightly  used 
lands  are  either  permanently  deficient  in  some  of  the  qualities 
essential  to  the  best  agricultural  results,  or  they  require  great 
investment  of  capital  to  make  them  satisfactory  agents  of 
production.  In  fact,  such  geographical  extension  of  agri- 
culture as  has  taken  place  in  this  country  in  the  last  decade 
or  two  has  for  the  most  part  been  under  distinctly  unfavorable 
conditions. 

From  1900  to  1910,  64,000,000  acres  were  added  to  the  im- 
proved farm  land  of  the  United  States — an  increase  of  15  per 
cent.     Of  this  total,  54,000,000  acres,  or  fully  five  sixths,  were 
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west  of  the  95th  meridian;  that  is,  west  of  the  first  tier  of 
states  on  the  further  side  of  the  Mississippi  river.  The  great 
bulk  o^  this  new  uncultivated  land  was  in  fact  west  of  the  100th 
meridian.  That  meridian  marks  substantially  the  limit  of 
normal  humidity.  West  of  it,  irrigation  or  dry  farming  is  in 
most  cases  necessary  to  make  land  productive.  Irrigation, 
save  in  a  few  favored  localities,  requires  very  heavy  investment 
of  capital;  the  results  of  the  more  recent  projects  have  not 
been  altogether  encouraging.  Dry  farming  gives  far  less  yield 
per  acre  per  year  and  usually  less  production  per  man  than 
farming  under  conditions  of  normal  rainfall.  The  increase 
of  our  agricultural  production  through  geographical  extension 
during  recent  years  has  been  accomplished  only  at  increasing 
unit  cost. 

Much  is  expected  of  the  enormous  area  of  Canada.  Great 
areas  in  the  west  and  in  the  north  of  that  country  can  un- 
questionably be  brought  under  cultivation.  But  in  much  of 
this  territory  the  rainfall  is  not  suflScient  to  assure  the  regular 
production  of  good  crops,  and  in  most  of  it  the  cold  is  a  serious 
handicap  both  to  production  and  to  comfortable  living.  The 
life  of  the  farmer  in  a  region  where  for  months  the  days  are 
exceedingly  short  and  the  cold  intense — often  falling  to  40 
or  50  degrees  below  zero — can  hardly  be  considered  a  thing  of 
joy.  Even  more  unfavorable  are  the  conditions  in  the  vast 
unsettled  areas  of  Siberia.  Turning  to  the  southern  hemis- 
phere we  find  a  great  proportion  of  Argentina,  of  South  Africa 
and  of  Australia  cursed  with  drouth.  In  fact,  it  is  evident 
that,  were  there  anywhere  in  the  temperate  regions  large  areas 
of  good  land  still  available  for  settlement,  the  people  of  the 
United  States  would  scarcely  be  extending  their  agriculture 
into  regions  so  ineligible  as  those  where  lie  the  greater  part  of 
the  recent  additions  to  our  own  cultivated  area. 

Another  evidence  of  the  fact  that  high  grade  agricultural 
lands  are  no  longer  readily  being  added  to  the  world's  use  is 
found  in  the  great  advance  in  the  prices  of  farm  products  and 
of  farm  lands,  particularly  in  the  United  States.  Grounds 
appear  for  the  suspicion  that  in  the  last  decade  or  two  the 
standard  of  living  of  the  working  classes  in  this  country,  other 
than  the  farm  owners  themselves,  has  ceased  to  rise,  if  it  has 
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not  actually  fallen,  and  that  this  change  in  tendency  is  due 
essentially  to  the  filling  up  of  our  territory.  Everywhere  we 
hear  bitter  complaints  of  the  high  cost  of  living.  By  this 
is  meant,  of  course,  higher  cost  of  living,  decreased  buying 
power  of  income.  Prices  have  advanced  rapidly,  but  advance 
in  prices  per  se  does  not  mean  higher  cost  of  living.  It  is  un- 
equal advance  for  different  classes  of  commodities,  or  disparity 
between  increase  of  wages  and  that  of  commodity  prices,  which 
gives  real  ground  for  dissatisfaction.  The  general  advance  in 
prices  has  been  due  primarily  to  the  increased  production  of 
gold.  The  general  tendency  of  wages  and  salaries  to  lag  behind 
commodity  prices  when  the  supply  of  money  is  augmented,  is 
the  source  of  much  of  the  higher  cost  of  living.  But  no  small 
part  of  it,  at  least  in  the  United  States,  is  due  to  the  fact  that 
agricultural  products  have  risen  faster  in  price  than  other 
products. 

The  accompanjdng  table  brings  out  the  situation.  The 
figures  represent  average  index  numbers  of  wholesale  prices, 
duly  weighted,  for  1912  and  1913,  the  base  in  each  case  being 
the  average  prices  for  1890  to  1899.  The  year  1914,  in  which 
prices  of  farm  products  were  much  higher  still,  is  not  used  be- 
cause of  the  possibly  abnormal  conditions  due  to  the  war. 
The  data  are  compiled  from  the  latest  bulletin  of  the  Bureau 
of  Labor  Statistics  on  wholesale  prices,  in  which  the  methods 
of  computation  have  been  revised  and  made  more  scientific. 

Under  the  heading,  "farm  products,"  in  this  table  are  in- 
cluded a  number  not  so  closed  by  the  Bureau  of  Labor  Sta- 
tistics itself  but  which  are  placed  by  it  in  the  group  of  food 
products.  These  include  eggs,  beans,  milk,  rice,  onions,  and 
potatoes, — ^wholly  unmanufactured  products  of  strictly  farm 
origin, — ^and  also  butter,  cheese,  prunes,  currants,  and  rai- 
sins, which,  though  in  a  sense  manufactured  articles,  have 
been  subjected  to  but  slight  change  and  that  often  on  the  farm 
itself.  Most  of  the  articles  classed  as  farm  products  in  this 
table  are  used  directly  or  indirectly  as  human  food,  but  a  few, 
such  as  cotton,  hides,  and  hay,  are  used  for  clothing  or  other 
purposes. 

The  remaining  articles  classed  by  the  Bureau  of  Labor  Sta- 
tistics as  food  products  have  been  divided  into  two  groups: 
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the  first  includes  manufactured  articles  derived  from  the  prod- 
ucts of  domestic  agriculture,  such  as  flour,  bread,  meat; 
the  second  includes  fish,  mineral  food  substances,  and  imported 
food  products, — sugar,  tea,  coflfee,  cocoa,  spices,  etc. 

Aybragb  Index  Numbers  for  1912-13;  Average  Prices  of 
1890-99  Equal  100. 

Group.  Index. 

Farm  products,  raw  or  very  slightly  manufactured 158 

Manufactured  foods  from  domestic  farm  products 142 

Other  foods  (mineral,  fish,  or  imported) 101 

Cloths  and  clothing 120 

Fuel  and  lighting 139 

Metals  and  metal  products 113 

Lumber  and  building  materials 149 

Drugs  and  chemicals Ill 

House  furnishing  goods 90 

Miscellaneous 118 

All    commodities 137 

This  table  shows  a  far  greater  price  advance  for  domestic 
farm  products  than  for  most  other  classes  of  commodities. 
Their  average  price  for  1912  and  1913  was  58  per  cent,  higher 
than  the  average  for  1890-1899.  For  manufactured  foods 
derived  from  domestic  farm  products,  the  increase  was  42  per 
eent.  As  might  be  expected  from  the  rapid  exhaustion  of 
our  aboriginal  forests,  the  increase  for  the  group  of  lumber  and 
building  materials  approaches  that  for  farm  products. 

Confirmation  of  this  great  advance  in  the  prices  of  farm 
products  in  the  United  States  is  afforded  by  the  Census  of 
1910.  According  to  the  reports  of  the  farmers  themselves,  the 
average  increase  in  the  prices  of  their  crops,  duly  weighted, 
was  no  less  than  66  per  cent,  between  1899  and  1909. 

A  comparison  of  the  movement  of  wages  with  that  of  retail 
prices  of  food  yields  similar  results.  Such  a  comparison  can 
be  made  only  with  difficulty;  but  Dr.  I.  M.  Rubinow,  in  a 
recent  careful  analysis  of  the  data  of  the  Bureau  of  Labor 
Statistics,  has  reached  the  conclusion  that  in  the  short  period 
from  1907  to  1912  the  purchasing  power  of  an  hour's  wages, 
expressed  in  cost  of  foods,  decreased  about  10  per  cent.,  and 
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that  for  a  considerable  number  of  years  before  1907  there  had 
been  no  advance  in  such  purchasing  power.* 

The  extraordinary  advance  in  the  prices  of  farm  products 
has  naturally  caused  a  still  greater  advance  in  the  price  of 
land  itself.  Anticipating  still  further  increases  in  earning 
<»pacity,  holders  of  land  have  marked  up  its  price  by  leaps 
and  bounds.  From  1900  to  1910  the  average  value  of  farm 
land  per  acre  in  the  United  States  as  a  whole  advanced  by  no 
less  than  108  per  cent.  In  some  of  the  best  agricultural 
states  Uke  Illinois  and  Iowa,  farm  land  values  rose  even  more 
rapidly. 

No  doubt  to  use  the  extraordinary  relative  advance  in  prices 
of  agricultural  products  and  of  land  in  the  United  States  since 
the  nineties  as  a  measure  of  the  increase  in  pressure  of  popula- 
tion on  agricultural  resources  in  the  area  of  European  settle- 
ment generally,  would  involve  exaggeration.  The  middle 
nineties  were  years  of  abnormally  low  prices  for  farm  products 
in  this  country.  The  imperfect  data  available  for  European 
countries  show  much  less  disparity  in  movement  between  the 
prices  of  agricultural  and  those  of  other  commodities  than  the 
data  for  the  United  States.  However,  the  prices  of  farm  prod- 
ucts in  this  country  in  recent  years  are  not  merely  higher  than 
during  the  nineties;  they  are  the  highest — reckoned  in  gold — 
•ever  known.  Moreover,  whatever  may  have  been  the  move- 
ment of  prices  elsewhere  and  whatever  the  increase  in  the 
production  of  agricultural  staples  in  the  world  as  a  whole,  the 
filling  up  of  the  lands  of  the  United  States  and  the  rapid  ad- 
vance in  prices  of  agricultural  products  here  can  scarcely  fail 
to  indicate  the  near  approach  of  a  time  when,  for  the  world  in 
general,  pressure  of  population  on  agricultural  resources  can 
no  longer  find  ready  rehef  in  geographical  expansion.  The 
United  States  represents  a  large  fraction  of  the  temperate 
zone  and  conditions  here  cannot  but  reflect  themselves  else- 
where. 

Thus  far,  in  discussing  the  future  geographical  expansion  of 
agriculture,  reference  has  been  made  only  to  the  temperate 
zone.     While  a  considerable  part  of  the  tropical  zone  is  desert, 

*  Since  thii  aldrea  wm  dsHverdd.  Prof.  H.  P.  Fairohild  has  ahowa  with  a  eooiiderable  degree  of  ooa- 
len  that  the  porohaalng  pjwer  of  wagea  in  this  Cduntry  waa  m  higher  in  1908  than  in  1890. 
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there  are  large  areas  which  are  fertile  and  capable  of  great 
agricultural  production.  Tropical  Asia  and  Oceania  axe 
densely  peopled, — so  densely,  in  fact,  that  they  have  often 
suffered  from  famine, — but  the  tropical  regions  of  America 
and  Africa  are  sparsely  settled.  The  question  arises,  there* 
fore,  whether  a  large  further  expansion  of  the  white  popula- 
tion of  the  world  may  not  find  its  food  supply  in  these  regions. 

It  is  a  well  known  fact  that  hitherto  the  white  race  has  found 
the  climate  of  the  tropics  an  all  but  complete  bar  to  permanent 
residence.  The  inhabitants  of  the  tropics  consist  almost 
exclusively  of  colored  races  or  of  persons  of  mixed  blood.  Save 
only  in  Asia  and  some  of  the  adjacent  islands,  these  colored 
inhabitants  of  the  tropics  have,  whether  by  reason  of  the  de- 
pressing influence  of  the  climate  or  otherwise,  failed  to  develop 
much  efficiency  or  to  subdue  in  any  appreciable  degree  the 
exuberant  forces  of  nature. 

It  is  conceivable  that  scientific  progress  and  large  investment 
of  capital  may  enable  the  white  race  so  to  modify  conditions 
in  the  tropics  as  to  permit  its  members  to  dwell  there  in  large 
numbers.  The  clearing  of  forests  and  the  drainage  of  lands 
would  much  mitigate  the  injurious  effect  of  the  tropic  heat. 
Could  a  large  population  of  intelligent  people  maintain  its 
efficiency  in  the  now  thinly  settled  tropics,  it  could  unquestion- 
ably make  them  produce  abundantly.  At  the  same  time,  it 
must  be  recognized  that  the  difficulties  are  great  and  that,  at 
least  for  a  long  time  to  come,  the  prospects  of  such  white  set- 
tlement of  the  tropics  are  scarcely  promising. 

It  has  been  suggested  by  some  that  the  solution  of  the  prob- 
lem of  utilizing  the  fertile  tropics  is  to  be  found  in  developing 
there  a  large  colored  population  under  the  direction  and  super- 
vision of  the  wl^itps.  The  success  of  the  Dutch  in  the  manage- 
ment of  Java  i^  .  ''n  cited  as  an  evidence  of  the  possibilities 
of  large  production  through  colored  labor  in  the  tropics  gener- 
ally. In  order  that  such  a  colored  population  should  work 
assiduously  and  produce  a  surplus  for  exportation  to  the  tem- 
perate zone,  something  more  or  less  approaching  slavery 
would  apparently  be  necessary.  Labor  in  Java  is  virtually 
compulsory,  though  of  course  it  is  free  from  the  abuses  of 
complete  enslavement.     The  white  race  can  scarcely  look 
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forward  with  entire  satisfaction  to  the  prospect  of  having  its 
increase  in  numbers  depend  upon  the  exploitation  of  colored 
peoples  in  the  tropical  zone. 

We  must  conclude,  then,  that  geographical  expansion  of 
agriculture  in  the  future,  whether  in  the  temperate  or  the 
tropical  regions  of  the  earth,  is  likely  to  confront  far  greater 
difficulties  than  during  the  eighteenth  and  nineteenth  cen- 
turies and  that  such  difficulties  will  constantly  become  more 
serious. 

It  is  urged,  however,  that  scientific  progress  will  permit  a 
great  increase  in  agricultural  production  and  thereby  furnish 
the  means  for  a  continuance  of  the  growth  of  population.  No 
doubt  much  is  to  be  expected  from  scientific  progress.  It  will 
help  to  render  available  lands  which  are  now  unsuited  to  ef- 
ficient agriculture.  It  will  do  much  to  increase  the  yield  per 
acre  of  lands  already  in  use.  Moreover,  the  improvement  in 
productive  processes  in  non-agricultural  industries  may,  by 
setting  free  labor  to  turn  to  the  soil,  serve  to  increase  the  out- 
put of  food. 

But  have  we  any  right  to  assume  that  such  progress  will  be 
sufficiently  rapid  to  perinit  population  to  grow  at  the  present 
rate  and  still  advance  its  standard  of  living?  Is  it  not  usually 
the  case  that  the  earlier  inventions  and  discoveries  in  science, 
art,  and  industry  are  relatively  more  important  economically 
than  the  later?  Can  scientific  seed  selection  and  plant  breed- 
ing, proper  rotation  of  crops,  efficient  maintenance  of  soil 
fertility,  or  all  the  other  improvements  in  agricultural  methods 
which  are  now  being  studied  and  inculcated  accomplish  more 
for  agriculture  in  a  given  length  of  time  than  did  the  introduc- 
tion of  horse  drawn  and  automatic  machinery  for  planting, 
cultivating,  and  harvesting  crops  during  the  ^'neteenth  cen- 
tury? 

We  are  sometimes  misled  into  undue  optimism  as  to  the 
possibilities  of  agriculture  by  knowledge  of  the  fact  that  in 
certain  parts  of  the  world  enormously  greater  yields  per  acre 
are  obtained  than  is  the  case  elsewhere.  We  know,  for  instance, 
that  the  yields  of  the  standard  grains  are  twice  a^  high  in 
western  Europe  as  in  the  United  States  or  Canada  or  Argentina. 
We  know  that  in  China  and  Japan  the  cultivation  of  a  single 
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acre  often  supports  a  family.  We  are  too  likely  to  overlook 
the  fact  that  a  large  part  of  the  excess  in  productivity  is  due 
to  greater  application  of  labor  and  only  a  much  smaller  part, 
if  any,  to  superior  methods.  The  output  of  each  tiller  of  the 
soil  is  usually  less  in  regions  where  the  production  per  acre 
is  high  than  where  it  is  low.  Intensive  agriculture  constantly 
bumps  up  against  the  law  of  decreasing  returns. 

It  may  be,  of  course,  that  the  improvement  in  methods  of 
production  will  be  not  slower  but  faster  in  the  future  than  in 
the  past.  We  have,  however,  no  right  to  assume  that  such 
will  be  the  case.  A  nation,  like  an  individual  family,  is  rash 
which  multiplies  its  numbers  in  the  blind  confidence  that  '*the 
Lord  will  provide.''  It  is  easily  possible  for  population  to 
outstrip  agricultural  production.  Should  the  area  of  European 
settlement  ever  become  as  densely  inhabited  as  China  or  India, 
it  could  hardly  fail  to  mean  a  much  lower  standard  of  living 
than  we  now  enjoy. 

If  a  continuance  of  the  present  rate  of  population  growth  of 
the  European  stock  as  a  whole  portends  the  possibility  of 
lower  living  standards,  how  much  more  must  this  be  true  of 
countries  already  so  densely  populated  that  they  must  rely  on 
other  lands  for  much  of  the  necessaries  of  life?  Several  Euro- 
pean countries  have  reached  this  stage.  Further  growth  in 
their  population  with  maintenance  of  present  living  standards 
is  possible  only  by  increasing  dependence  on  imported  foods 
and  raw  materials. 

A  large  part  of  the  enormous  increase  in  international  trade 
in  recent  decades  has  been  due  to  the  exchange  of  manufactured 
products  of  such  countries  for  the  raw  products  of  less  densely 
settled  regions.  The  great  economic  problem  of  England, 
Germany,  Belgium,  and  even  France  is  usually  expressed  as 
the  problem  of  finding  markets  for  their  surplus  manufactures. 
This  is  but  a  euphemistic  manner  of  saying  that  their  problem 
is  to  find  outside  sources  of  food  and  other  essentials.  The 
search  for  those  to  whom  to  sell  is  really  the  search  for  those 
from  whom  to  buy. 

If  present  rates  of  population  growth  continue,  other  coun- 
tries must  one  by  one  be  added  to  the  ranks  of  those  dependent 
on  outside  sources  for  necessaries  of  life.     This  process  of 
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building  up  population  on  the  strength  of  resources  somewhere 
else  cannot  go  on  forever.  When  enough  nations  have  come 
to  rely  on  the  outside  world  for  means  of  subsistence,  there 
wiU  be  no  outside  world.  There  is  danger  that  the  end  of  the 
rope  may  be  reached  with  a  certain  degree  of  suddenness. 

From  what  lands  can  any  great  increase  in  supplies  of  food 
and  other  necessaries  for  the  leading  manufacturing  countries 
be  expected?  Certainly  not  from  the  already  overcrowded 
countries  like  India  or  China.  For  some  time  to  come  the 
more  thinly  settled  regions,  despite  the  handicaps  under  which 
most  of  them  suffer,  will  doubtless  have  increasing  surpluses 
of  agricultural  products  to  export.  But  these  regions  are 
rapidly  filling  up.  Sooner  or  later  they  will  require  most  if 
not  all  of  their  agricultural  products  to  support  their  own 
population.  Increasingly,  moreover,  they  will  come  to  man- 
ufacture their  own  more  advanced  commodities  and  there 
will  be  a  consequent  reduction  in  the  demand  for  imports 
of  manufactured  articles.  Indeed,  the  capitalists  of  the  great 
industrial  nations  are  themselves  hastening  the  extinction  of 
export  markets  by  investing  capital  in  factories  and  other 
industrial  enterprises  in  the  more  thinly  settled  countries  as 
well  as  in  countries  like  China  and  India.  Some  day  the 
great  manufacturing  countries  are  likely  to  be  thrown  back 
upon  their  own  agricultural  resources — resources  which  could 
not  even  support  their  present  population  without  a  serious 
decline  in  the  standard  of  living. 

The  increasing  dependence  of  certain  nations  on  outside 
sources  of  food  and  other  necessaries  is  a  fertile  seed  of  in- 
ternational discord.  It  is  largely  because  of  such  dependence 
that  England  and  Germany  are  today  grappling  in  desperate 
conflict.  A  nation  that  is  primarily  devoted  to  manufactures 
and  that  can  maintain  its  standard  of  living  only  by  exporting 
them  largely  in  exchange  for  food  and  materials  naturally 
seeks  to  secure  to  itself  exclusive  sources  of  supply  or,  in  the 
more  common  phrase,  exclusive  markets  for  its  products.  It 
looks  with  jealousy  and  fear  upon  the  growth  of  the  trade  of 
another  industrial  nation  with  such  sources  of  supply.  Pres- 
sure of  population  in  a  crowded  nation  results  in  constant  and 
strenuous  efforts  to  control  markets.    It  is  all  but  inevitable 
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that  this  industrial  and  commercial  struggle  should  ultimately 
result  in  war. 

Nations  which  find  themselves  dependent  on  outside  sources 
for  necessaries  of  life  are  naturally  disposed  toward  great 
armaments.  The  navy  of  England,  the  army  of  Germany, 
represent  the  eflfort  to  protect  their  sources  of  supply.  They 
result  from  the  desire  to  permit  a  steady  increase  in  population 
without  a  fall  in  the  standard  of  Uving.  Indeed,  there  is  a 
vicious  circle  in  the  poUcy  of  these  nations.  Germany,  for 
example,  wishes  greater  population  that  she  may  have  more 
soldiers;  she  wishes  more  soldiers  that  she  may  expand  her 
foreign  trade  and  her  territory;  she  wishes  more  foreign  trade 
and  more  territory  to  support  an  increasing  population.  The 
sphere  of  woman,  says  the  German  Kaiser,  is  expressed  in  the 
four  K's, — KUcfie,  Kleider,  Kirche,  and  Kinder, — ^with  em- 
phasis' on  the  Kinder. 

In  the  dependence  of  England  and  Germany  on  the  outside 
world  Ues,  too,  the  explanation  of  those  violations  of  previously 
established  principles  of  international  law  which  have  aroused 
such  bitter  complaint  from  our  own  country  and  other  neu- 
trals in  the  present  war.  In  days  when  each  belligerent  was 
able  to  provide  itself  from  within  with  food  and  necessaries 
of  civilian  life,  it  was  natural  that  the  list  of  contraband  should 
be  confined  essentially  to  articles  designed  primarily  for  miU- 
tary  use.  No  important  effect  on  the  results  of  the  war  could 
be  secured  by  a  wider  extension  of  the  list  of  contraband. 
Now  conditions  have  so  changed  that  to  shut  oflf  sources  of 
supply  for  an  entire  population  may  mean  victory  over  the 
€nemy.  Under  these  circumstances  belligerents  can  scarcely 
be  expected  to  refrain  from  seeking  that  object  or  from  adopt- 
ing hitherto  unaccustomed  and  unsanctioned  means  to  ac- 
complish it.  The  old  rules  of  international  law  are  hardly 
likely  to  be  obeyed  when  the  whole  economic  situation  of 
belUgerents  is  new. 

The  United  States  is  already  approaching  the  gateway  of 
the  path  which  England  and  Germany  are  treading.  She  is 
becoming  primarily  a  manufacturing  nation. 

The  great  decline  in  our  exports  of  agricultural  products 
and  the  great  increase  in  our  exports  of  manufactures  are 
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striking  evidences  of  the  change  that  is  going  on.  Prior  to 
1900  we  had  been  exporting  over  one  third  of  our  wheat  crop. 
For  the  three  years  ending  1912,  the  proportion  was  less  than 
one  eighth.  American  fresh  beef,  which  had  furnished  a  large 
fraction  of  the  consumption  of  the  United  Kingdom  at  the 
beginning  of  the  present  century,  wholly  disappeared  from 
foreign  markets  only  a  decade  later.  The  exportation  of 
cured  meats  fell  off  greatly.  In  the  last  two  or  three  years 
the  United  States  has  itself  been  importing  considerable  quanti- 
ties of  fresh  meat  from  Argentina.  It  is  true  that  during  1914 
and  1915  exceptionally  favorable  weather  conditions  resulted 
in  very  large  grain  crops  in  this  country  and  that  our  exports 
of  agricultural  products,  stimulated  by  the  unusual  demand, 
have  again  increased  greatly.  There  is,  however,  no  reason 
to  suppose  that  this  condition  will  continue. 

Meantime  our  rapidly  increasing  population  has  devoted 
itself  more  and  more  to  elaborative  industries.  Our  exports 
of  manufactures  have  increased  by  leaps  and  bounds.  Most 
Americans  boast  of  these  changes.  The  American  politician 
has  become  accustomed  to  gauge  the  progress  of  the  nation  by 
the  growth  of  manufactures  and  of  exports  of  manufactures. 
Up  to  a  certain  point  it  was  in  fact  an  advantage  to  our  country 
to  develop  in  this  direction.  So  long  as  growth  in  manu- 
factures served  to  free  us  from  dependence  on  older  nations 
for  the  more  advanced  commodities,  so  long  as  it  served  to 
increase  the  variety  and  raise  the  quality  of  articles  of  con- 
sumption, it  was  most  beneficial.  So  long  as  expansion  in 
export  trade  served  to  bring  us  a  greater  range  of  imports  and 
to  place  at  our  service  things  which  our  own  land  is  incapable 
of  producing,  that  expansion  was  advantageous. 

But  that  which  is  up  to  a  certain  limit  a  gain  may  become 
an  injury  when  once  the  limit  is  passed.  We  are  rapidly  ap- 
proaching the  time  when  we  shall  find  it  necessary  to  export 
manufactured  commodities  in  order  to  supply  ourselves  with 
those  very  essentials  of  life  which  we  have  been  accustomed 
to  produce  in  abundance.  If  population  in  the  United  States 
continues  to  increase  at  the  present  rate  and  continues,  as  at 
present,  to  devote  itself  more  and  more  to  manufacturing 
industries,  we  shall  soon  become  dependent  on  the  outside 
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world  in  the  sense  in  which  England  and  Germany  are  depend- 
ent. We  shall  be  threatened  as  they  are  threatened  with  a 
decline  in  the  standard  of  living  due  to  the  possibility,  if  not 
the  probability,  of  the  drying  up  of  outside  sources  of  supply. 
We  shall  be  drawn  into  trade  conflicts  which  will  threaten  our 
peace.    We  shall  feel  forced  to  maintain  great  armaments. 

Our  statesmen  are  already  turning  their  attention  toward 
policies  which  indicate  a  sense  of  impending  pressure  of  popu- 
lation on  agricultural  resources.  They  are  beginning  to  talk 
of  the  necessity  of  finding  wider  markets  for  our  manufactured 
products  if  labor  is  to  be  kept  steadily  employed.  We  are 
urged  to  take  advantage  of  the  disturbance  of  the  foreign  trade 
of  the  warring  nations  to  strengthen  our  grip  on  the  markets  of 
South  America,  of  Africa,  of  Asia.  Various  measures  of  govern- 
mental aid  in  the  extension  of  markets  and  in  the  transporta- 
tion of  products  to  them  have  been  taken  or  are  now  under 
consideration.  It  is  being  urged  that  combinations  and  trusts 
which  in  internal  business  would  be  unlawful  should  be  per- 
mitted and  even  fostered  for  export  business. 

I  am  not  quarreling  with  any  of  these  policies.  I  am  merely 
urging  that  we  give  serious  consideration  to  the  conditions 
and  tendencies  which  lie  back  of  them.  If  we  cannot  change 
the  direction  in  which  we  are  going,  we  should  at  least  know 
what  that  direction  is.  We  should  not  pride  ourselves  in 
pursuing  a  path  which  leads  into  danger. 

The  disastrous  effects  of  overcrowding  of  population  are 
not  likely,  under  the  institutions  and  laws  existing  in  our  coun- 
try and  in  most  other  countries  of  European  settlement,  to  be 
equally  felt  by  all  classes  in  the  community.  On  the  contrary, 
as  long  as  natural  resources  are  allowed  to  remain  without  re- 
striction in  private  ownership,  growth  of  population  tends 
greatly  to  increase  the  disparity  of  wealth.  It  plays  into  the 
hands  of  owners  of  land  and  other  natural  resources.  It  is 
those  that  have  no  share  in  the  ownership  of  resources  whose 
standard  of  living  is  threatened.  It  is  a  familiar  truism  that 
increase  of  population  creates  economic  rent,  monopoly  value, 
unearned  increment. 

In  the  early  days  of  the  single  tax  agitation  in  the  United 
States  stress  was  laid  chiefly  upon  the  injustice  of  leaving  in 
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private  hands  the  unearned  increment  of  urban  land,  of  mineral 
land,  of  water  power,  of  railroads,  and  of  similar  forms  of 
property.  It  was  maintained  that  the  greater  part  of  the  value 
of  agricultural  land,  at  least  in  the  United  States  and  countries 
of  similar  character,  was  not  inherent  in  the  land  itself,  but 
was  a  creation  of  the  labor  and  capital  of  the  farmers  which 
should,  according  to  these  exponents  of  the  doctrine,  be  free 
from  taxation.  Within  the  last  decade  or  two  this  situation 
has  changed.  Economic  rent  for.  farm  land  in  huge  amount 
has  emerged  in  the  United  States.  A  new  agricultural  problem 
has  arisen  as  the  direct  result  of  growth  of  population.  Ref- 
erence has  already  been  made  to  the  extraordinary  increase 
in  land  values  in  the  United  States  in  recent  years.  Without 
increasing  in  any  way  his  labor  or  his  investment  of  capital, 
without  adding  in  the  slightest  to  the  quantity  of  products 
raised,  the  owner  of  farm  land  in  the  better  agricultural  sec- 
tions might  see  his  income  rise  immensely  by  reason  of  the 
advance  in  the  prices  of  agricultural  products. 

Fortunately  in  this  country  the  great  bulk  of  the  agricultural 
land  is  held  by  relatively  small  owners  and  five  eighths 
of  it  by  those  who  actually  till  the  soil.  The  enormous  un- 
earned increment  of  land  value  has  thus  been  widely  distrib- 
uted. Yet  to  the  still  more  numerous  landless  class  it  is  no 
great  comfort  that  several  millions  have  shared  in  that 
increment. 

A  certain  amount  of  the  increment  of  land  value  may  properly 
enough  in  a  new  country  be  allowed  to  go  to  the  pioneers  and 
their  immediate  offspring.  It  is  a  fitting  reward  for  initiative, 
compensation  for  hardship,  stimulus  to  development.  But 
in  many  parts  of  the  United  States  the  time  has  already  arrived 
when  justice  to  the  landless  classes  demands  that  a  large  part 
of  any  future  increment  in  the  value  of  farm  land  should,  by 
taxation  or  otherwise,  be  taken  for  general  public  use.  Con- 
fiscation of  values  already  existing  would  doubtless  cause 
undue  hardship  and  be  unjust  to  recent  purchasers,  but  further 
increments  in  the  value  of  already  valuable  lands  should  no 
longer  go  to  any  single  class. 

A  result  of  the  unearned  increment  of  farm  land  in  the 
United  States  is  that  a  rapidly  increasing  proportion  of  the 
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land  is  no  longer  cultivated  by  owners.  Tenancy  has  assumed 
large  proportions  and  is  steadily  advancing.  So  long  as  farm 
land  commanded  but  little  economic  rent  the  owner,  unless  his 
tract  was  decidedly  large,  had  to  contribute  his  own  manage- 
ment and  phjrsical  labor  to  obtain  a  living  from  it.  Today  in 
many  cases  he  can  afford  to  live  in  idleness,  to  reap  what  others 
sow  and  tend. 

The  figures  as  to  tenancy  are  familiar  enough.  In  the 
United  States  as  a  whole  26  per  cent,  of  the  farms  were  operated 
by  tenants  in  1880,  28  per  cent,  in  1890,  35  per  cent,  in  1900, 
and  37  per  cent,  in  1910.  Even  more  significant,  however, 
are  the  data  for  the  northern  sections  of  the  country.  The 
problem  of  tenancy  in  the  South,  profoundly  serious  as  it  is, 
is  in  part  a  relic  of  slavery  days.  In  the  East  North  Central 
division,  the  proportion  of  tenant  farms  increased  from  20 
per  cent,  in  1880  to  27  per  cent,  in  1910;  in  the  West  North 
Central,  from  20  per  cent,  to  31  per  cent.  These  are  our  best 
agricultural  sections.  In  Illinois  and  Iowa,  the  banner  farming 
states,  tenants  in  1910  formed  41  and  38  per  cent.,  respectively, 
of  the  farm  operators.  In  one  Illinois  county  out  of  five  more 
than  half  of  the  farms  are  tenant  farms. 

While  in  a  good  many  cases  present  farm  tenants  are  sons  or 
sons-in-law  of  retired  farm  owners  and  may  themselves  later 
become  owners,  nevertheless  a  distinct  tenant  class  is  rapidly 
developing.  The  tenancy  problem  is  essentially  the  result 
of  population  growth. 

It  is  in  no  small  measure  the  increase  of  tenancy  that  has 
given  rise  to  the  present  agitation  for  better  facilities  of  rural 
credit.  Except  in  newer  and  poorer  agricultural  sections, 
farm  owners  abeady  enjoy  reasonably  satisfactory  conditions 
of  credit.  They  can  borrow  all  they  want  at  fairly  moderate 
interest  rates.  It  is  very  commonly  stated  that  the  real  prob- 
lem in  the  better  agricultural  sections  is  to  devise  means  by 
which  the  tenant,  the  hired  farm  laborer,  the  immigrant,  or  the 
city  dweller  can  obtain  enough  credit,  at  suflBciently  low  rates, 
to  enable  him  to  acquire  and  equip  land. 

Unfortunately  in  large  parts  of  our  country  no  such  means 
can  be  devised,  for  the  problem  is  only  half  a  credit  problem. 
The  most  ideal  credit  facilities  would  not  alone  sufl5ce  to 
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enable  the  landless  to  buy  high  grade  land.  The  price  of 
the  land  is  too  high  and  will  remain  too  high  so  long  as 
the  unearned  increment  goes  to  the  owner.  Anticipating 
further  advance  in  the  price  of  farm  products,  the  owner 
of  agricultural  land  holds  it  at  a  figure  such  that  its 
present  output  at  present  prices  must  necessarily  be  insuf- 
ficient to  give  living  wages  to  the  farm  operator  and  a  normal 
rate  of  interest  on  the  value  of  the  land.  It  is  very  generally 
the  case  that  the  present  earning  capacity  of  the  higher  priced 
lands  is  only  2  or  3  per  cent,  of  the  value  at  which  they  are 
held.  The  farm  owner  capitahzes  the  present  earning  capacity 
at  say  5  or  6  per  cent,  and  then  doubles  the  capitalization  in 
anticipation  of  future  advance  in  earning  capacity.  The 
poor  man  cannot  afiford  to  be  a  land  speculator.  He  cannot 
buy  and  wait  for  an  advance  in  earning  capacity.  He  must 
pay  interest  on  the  cost  of  his  land  out  of  current  earnings. 
Better  credit  facilities  alone  would  do  Uttle  to  help  him. 

In  fact  a  probable  result  of  a  material  reduction  in  interest 
rates  on  land  loans  would  be  further  to  advance  the  price  of 
farm  land.  Owners  would  very  likely  capitalize  earning  capac- 
ity on  the  basis  of  the  lower  rate.  The  landless  man  would 
therefore  be  substantially  in  the  same  position  as  before.  It 
was  not  without  reason  that  the  National  Conference  on  Rural 
Credit  held  at  Chicago  in  December,  1915,  included  in  its 
resolutions  a  recommendation  that,  in  connection  with  any 
new  system  of  rural  credit,  steps  should  be  taken  to  prevent 
it  from  causing  further  advance  in  land  values  and  inuring  to 
the  benefit  of  land  speculators. 

Unless  we  properly  attack  the  problem  of  unearned  incre- 
ment a  fiurther  increase  in  farm  tenancy  in  the  United  States 
is  bound  to  occur.  Not  only  so  but  it  is  highly  probable  that 
the  ownership  of  farm  land  will  become  increasingly  concen- 
trated and  the  economic  rent  more  and  more  go  to  limited 
numbers  of  persons.  It  has  ever  been  the  case  that  monopoly 
values  tend  to  be  absorbed  by  the  relatively  few.  When  our 
multimillionaires  come  to  realize  the  possibilities  of  unearned 
gain  through  farm  land  ownership,  they  will  more  and  more 
seek  control  over  such  land,  and  their  enormous  resources  will 
enable  them  to  acquire  wide  reaching  control. 
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Only  passing  reference  may  be  made  to  the  effects  of  increase 
of  population  in  creating  other  forms  of  unearned  increment. 
In  the  last  decade  or  two  there  has  been  in  the  United  States 
an  immense  addition  to  the  value  of  urban  land;  of  deposits 
of  iron  ore,  anthracite  coal,  the  better  grades  of  bituminous 
coal,  petroleum,  copper,  and  other  minerals;  of  water  powers, 
forests,  and  similar  limited  natural  resources.  The  great 
bulk  of  this  unearned  increment  of  value  has  been  permitted 
to  remain  in  private  hands,  and  unfortunately  in  a  very  much 
smaller  number  of  hands  than  in  the  case  of  farm  land.  Fur- 
ther additions  to  the  value  of  these  resources  are  bound  to 
occur  with  further  growth  of  population. 

In  the  case  of  railroads  and  to  some  extent  in  the  case  of 
other  public  service  enterprises,  public  regulation  has  checked 
materially  the  unearned  increment  due  to  population  growth 
or,  to  put  it  more  accurately,  has  taken  that  unearned  incre- 
ment in  whole  or  in  part  for  the  public  generally.  Charges 
have  been  reduced  or  have  been  prevented  from  advancing 
in  proportion  to  increase  in  operating  expenses  due  to  the  gen- 
erally higher  level  of  prices  and  wages.  Had  there  been  no 
such  rise  in  operating  expenses,  the  railroads,  for  example, 
would,  on  the  basis  of  an  unchanged  level  of  rates,  have  seen 
their  profits  enormously  swelled  during  the  past  15  or  20  years. 
The  volume  of  trafl5c  has  grown  very  much  more  rapidly  than 
the  additions  to  investment.  The  more  or  less  accidental  fact 
of  general  advance  in  the  level  of  prices  and  wages  has  enabled 
the  people  to  absorb  the  unearned  increment  of  the  railroad 
business  merely  by  holding  rates  substantially  to  the  previous 
level. 

It  seems  to  me  of  fundamental  importance  that  we  in  the 
United  States  should  radically  change  our  attitude  toward 
growth  of  population.  So  long  as  we  had  vast  resources 
scarcely  scratched,  rapid  growth  in  population  was  eminently 
desirable.  The  scattered  settlers  in  a  new  and  rich  country 
find  their  well-being  distinctly  promoted  by  the  growth  of 
numbers.  But  the  pride  in  population  growth  and  the  desire 
for  it  engendered  by  such  primitive  conditions  tend  to  persist 
after  the  conditions  have  utterly  changed,  and  undoubtedly 
exercise  a  considerable  influence  in  actually  stimulating  in- 
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crease  in  population.  Further  growth  at  the  present  rate 
threatens  to  lower  our  standard  of  living,  to  increase  our  de- 
pendence on  other  lands,  and  to  widen  the  already  perilously 
wide  gulf  between  rich  and  poor. 

The  rate  of  growth  of  population  tends  to  adjust  itself  to 
resources.  Where  population  is  already  overcrowded  and  the 
standard  of  living  low,  famine  and  disease  must  increase.  In  a 
population  with  a  high  standard  of  living  a  voluntary  restric- 
tion of  the  birth  rate  tends  to  take  place  whenever  pressure 
on  resources  is  felt.  Indeed,  such  restriction  of  birth  rate 
may  be  practiced  with  deliberate  intent  actually  to  raise  the 
standard  of  living. 

Jn  this  country  this  salutary  tendency  is,  unfortunately, 
checked  in  some  measure  by  that  unreasoning  pride  in  popula- 
tion growth  to  which  reference  has  been  made.  Too  often, 
moreover,  both  here  and  elsewhere,  it  is  opposed  by  rulers  and 
by  leaders  of  thought  and  sentiment.  The  underl3ring  motive 
of  those  who  favor  a  high  birth  rate  is  usually  the  desire  to 
increase  military  strength.  Sometimes  it  finds  support  on 
supposed  religious  or  ethical  grounds.  Sometimes  the  prop- 
aganda for  a  high  birth  rate  is  directed  only  to  the  middle 
and  upper  classes,  who  do,  in  fact,  too  often  restrict  their  num- 
bers unduly.  The  trouble  is  that  those  for  whom  the  incite- 
ment to  multiply  is  not  intended  are  more  apt  to  be  influenced 
than  those  at  whom  it  is  aimed.  Indeed,  the  danger  of  undue 
population  growth  lies  largely  in  lack  of  prudence  in  respect 
to  birth  rate  on  the  part  of  the  poorer  and  less  intelligent 
classes  in  the  community.  The  effect  of  a  high  birth  rate 
among  such  classes  in  increasing  population  is  less  subject  to 
check  by  a  high  death  rate  in  advanced  countries  than  in 
semi-civilized  countries.  Our  modern  feeling  of  sympathy 
and  our  public  and  private  donations  for  relieving  distress  pro- 
tect the  less  prudent  against  the  consequences  of  their  multipli- 
cation in  numbers. 

In  our  own  country  the  natural  growth  of  population  is 
greatly  augmented  by  immigration.  Had  there  been  no  im- 
migration from  1900  to  1910  our  population  would  have  in- 
creased about  14  per  cent.  As  it  was,  it  increased  21  per  cent. 
Immigration  accounted  for  one  third  of  the  addition  to  our 
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numbers.  Moreover,  of  the  natural  increase  in  the  population 
a  disproportionate  share  was  attributable  to  the  presence 
of  the  foreign  born,  of  earlier  migration.  With  their  lower 
standard  of  living  they  have  larger  families  than  the  older 
native  stock. 

If  the  admission  of  multitudes  of  foreigners  td  our  shores 
served  to  relieve  the  pressure  of  population  in  the  countries 
whence  they  came,  we  might  at  least  congratulate  ourselves 
upon  a  philanthropic  action  in  opening  wide  our  doors.  As  a 
matter  of  fact,  it  seems  likely  that  the  possibility  of  sending 
surplus  population  elsewhere  tends  to  stimulate  the  birth  rate 
in  those  countries.  The  policy  of  the  United  States  and  of 
various  other  nations  in  failing  to  restrict  immigration,  or 
even  encouraging  it,  probably  increases  the  rate  of  population 
growth  in  the  world  as  a  whole.  However  that  may  be,  it 
is  hard  to  be  patient  with  those  who  believe  that  further  large 
immigration  will  be  beneficial  to  our  own  country.  We  no 
longer  have  a  great  over-plus  of  unused  resources  clamoring 
for  development.  It  is  principally  into  the  manufacturing 
industries  that  present  day  immigrants  are  entering.  Hardly 
an  eighth  of  the  foreign  bom  added  to  our  population  during 
the  last  census  decade  went  upon  the  land;  the  great  bulk  of 
them  crowded  into  our  cities.  The  flood  of  inmiigration  is 
simply  hastening  the  time  when  we  shall  become  dependent  on 
the  outside  world  for  the  very  means  of  subsistence,  when  our 
standard  of  living  will  fall,  when  we  shall  be  forceed  into  milita- 
rism, when  the  masses  of  our  people  will  be  virtually  the  serfs 
of  the  few  owners  of  natural  resources. 
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THE  BUDGETS  OF  SMITH  COLLEGE  GIRLS. 

By  F.  Stuart  Chafin,,  Ph.D.,  AsBociaie  Professor  qf  Sociology,  Smith 

College. 


During  the  academic  year,  September  to  June,  1914  to 
1915,  all  students  in  Smith  College  were  asked  to  keep  ex- 
pense accounts.  The  keeping  of  these  records  was  entirely 
optional  with  the  individual,  and  some  1,341  girls,  out  of  a 
student  body  of  1,638,  volimteered.  About  900  accounts  were 
discontinued  in  the  course  of  the  year,  so  that  only  421  com- 
plete and  accurate  accounts  were  made  the  subject  of  analysis* 

A  committee  of  three,  representing  the  administration,, 
faculty,  and  student  organizations,  drew  up  the  plan  of  pro- 
cediire.  It  was  decided  to  furnish  each  student  with  a  stan- 
dardized account  book  in  the  form  of  monthly  sheets,  pro- 
viding for  daily  entries,  attached  to  a  stub.  At  the  end  of 
every  month,  the  sheets  with  their  daily  entries  complete, 
were  turned  in  at  the  office  of  the  Dean.  The  records  were 
called  in  every  month,  since  a  shorter  interval  would  have 
discouraged  the  students  by  making  the  work  burdensome, 
and  a  longer  interval  endangered  the  accuracy  of  the  recorded 
items.  For  similar  reasons  the  expenditure  categories  were 
limited  to  the  following  eleven:  tuition  and  extra  fees;  board 
and  room;  clothing;  laundry;  traveling  expenses;  health;  extra 
food,  recreation,  and  hospitality;  dues  and  subscriptions;, 
books,  stamps,  and  stationery;  church  and  charity;  and  inci- 
dentals. 

The  accoimts  were  strictly  confidential.  Personal  privacy 
was  guaranteed  by  the  following  plan  of  administration:  the 
student  presidents  of  every  college  house  distributed  the  books 
in  September,  and  each  month  reminded  the  students  of  their 
share  in  the  investigation;  at  the  end  of  the  month  each  stu- 
dent tore  off  the  completed  sheet  and  turned  it  in;  since  each 
account  book  and  every  one  of  its  sheets  bore  the  same  num- 
ber, the  final  assembling  of  the  nine  sheets  of  any  one  book 
was  not  a  difficult  matter.  The  stub,  with  its  monthly 
totals,  was  retained  by  the  student. 
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When  the  books  were  all  in  and  assembled;  every  book 
was  individually  examined  and  carefully  cross  checked  by  an 
iklding  machine.  The  whole  mass  of  accounts  and  all  parts 
of  the  subsequent  analyses  were  twice  checked,  each  time  by 
a  different  person.  Innumerable  minor  errors  in  the  student's 
addition  were  found  to  be  compensating,  but  there  were  two 
constant  sources  of  error  which  appeared  in  many  of  the  books 
— ^failure  to  enter  the  second  payments  for  board  and  room, 
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and  for  tuition.  This  necessitated  the  careful  examination 
and  perusal  of  every  book  and  the  addition  of  the  omitted 
entry  wherever  it  was  fully  justified.  Since  the  object  of  the 
investigation  was  to  determine  the  cost  of  the  college  year 
for  the  "average''  student,  additions  had  to  be  made  to  the 
accoimts  of  scholarship  students,  to  make  up  for  the  reduced 
entry  for  tuition  cau3ed  by  the  stipend. 

The  representativeness  of  the  421  complete  accounts  was 
checked  in  four  ways: 

1.  By  determining  the  number  of  accoimts  from  each 
academic  class,  and  the  percentage  it  bore  to  the  total  regis- 
tration of  that  class.  For  example — there  were  97  Freshmen 
accounts,  or  16.7  per  cent,  of  the  class;  102  Sophomores,  or 
28.7  per  cent,  of  the  class;  138  Jimiors,  or  27.4  per  cent,  of 
the  class;  and  82  Seniors,  or  26.7  per  cent,  of  the  class. 

2.  By  determining  the  percentage  of  books  from  different 
types  of  dormitories.  For  example,  it  was  found  that  repre- 
sentative large  and  small  "Campus  Houses"  turned  in  com- 
plete, 50  per  cent,  and  over  of  the  books  originally  taken  out. 

3.  A  comparison  of  the  total  expenditures  for  the  normal 
months  of  November  and  February  from  the  421  complete 
accoimts,  with  similar  totals  obtained  from  all  incomplete 
accounts.  This  comparison  showed  that  the  421  complete 
accounts  averaged  $3.00  less  than  the  incomplete  accounts. 

4.  A  comparison  of  the  average  expenditures  of  the  421 
books,  with  the  itemized  expenditures  of  certain  individual 
accounts,  of  students  and  alumnae,  known  to  be  accurate. 
(Comstock,  A.  L. — Undergraduate  Budgets,  Smith  Alumnae 
Quarterly,  Vol.  VII,  No.  2,  pp.  84-86.) 

These  checks  indicate  that  the  completed  accounts  are 
fairly  representative  of  budgets  of  the  student  body. 

A  total  of  $322,297.42  was  expended  by  these  421  students 
during  the  academic  year  1914-1915.  The  mean  budget 
was,  therefore,  $765.55.  Since  this  average  tends  to  mask 
significant  differences  in  expenditure  which  occur  among 
different  income  groups,  the  individual  totals  are  arranged 
by  $50.00  class  intervals  in  the  following  table: 
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TABI£I. 


(24 


Total  Expenditure. 

No.  StudeDti. 

Total  Expenditure. 

No.  Studeota. 

|350to 

4 

11.100  to  1,150 

10 

400  " 

16 

1.160  "  1.200 

6 

460" 

21 

1.200  "  1.260 

6 

500  " 

26 

1.260  "  1.300 

4 

660" 

39 

1.300  "  1.860 

4 

600  " 

46 

1.360  "  1.400 

3 

660" 

62 

1.400  "  1,450 

3 

700" 

32 

1,460  "  1.500 

1 

760" 

34 

1.500  "  1.560 

1 

800" 

34 

1.660  "  1.600 

860" 

'   24 

1,600  "  1.660 

2 

900" 

17 

1.660  "  1,700 

1 

960  "  1. 

14 

1.700  "  1.750 

1.000  "  1. 

11 

1,750  "  1.800 

1,050  "  1. 

8 

1.800  "  1350 

3 
421 

Computing  the  modal  average  and  the  median  from  this 
table  (King,  W.  I.,— Elements  of  Statistical  Method,  1912, 
pp.  124,  129),  the  modal  expenditure  is  found  to  be  $670.51 
the  median  $711.72,  both  considerably  smaller  accounts  than 
the  mean.  The  most  representative  average,  however,  is 
probably  the  mean,  since  our  sample  421  accounts  are  un- 
doubtedly drawn  more  largely  from  the  economical  and  sys- 
tematic students  than  from  the  extravagant  classes.  The 
skewing  of  the  distribution  over  towards  the  lower  income 
groups  would  appear  to  be  an  indication  of  this. 

The  mean  expenditure  for  different  items  follows: 

TABLE  II. 

Clothing 176.27  Recreation $35.09 

Laundry 8 .50  Dues  and  subecriptions .  10 .30 

Travel 58 .57  Books,  stamps,  stationery  26.08 

Health 11.74  Church  and  charity 5.24 

Incidentals 43.19 

But  Table  II  has  the  disadvantage  of  masking  significant 
differences  found  among  different  income  classes.  Table  III 
throws  considerable  light  upon  the  actual  cost  of  different 
items  and  the  proportion  of  total  income  expended  for  them. 
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TABLE  nL 
ITEMIZED  EXPENDITURE  BY  INCOME  CLA88ES.(8) 


ItaBM. 


t850-IOOO 

Low. 


ATiMce. 


Cent. 


1600-1100 

MmUttiiL 


ATcnte. 


P» 
Cent. 


|80(mi.000 

LibenL 


Aycnge. 


P» 
Cent. 


YeryJUMrM. 


Per 
Cent. 


BoBfd  and  reom  (b) 

CloChing 

LMmdry  (e) 

Traveled) 

Benlth 

Reereation 

Doat  and  ■obeflriptioM. . . 
Books,  ftampt,  itatiooery 

Ckonh  and  charity 

IneidcBtab 

Totab 

No.  atadaiti  per  elaa 


1251.00 
11.00 

1.61 
22.75 

5.47 
15.82 

6.61 
16.73 

2.00 
19.30 


48.6 
2.1 

.3 
4.4 
1.0 
2.9 
1.2 
8.2 

.5 
3.7 


1311.00 
46.17 

6.69 
40.56 
10.85 
82.64 

9.95 
25.27 

4.81 
86.22 


45.0 
6.6 

.9 
5.8 
1.5 
4.7 
1.4 
8.6 

.6 
5.2 


1518.28 


1689.66 


100 


145 


1862.00 
90.62 
10.82 
78.81 
14.95 
42.90 
11.52 
80.28 
6.01 
58.28 


41.2 
10.3 
1.2 
8.8 
1.7 
4.8 
1.3 
8.6 
.6 
6.6 


$448.48 
216.67 
19.28 
185.85 
19.88 
68.17 
17.48 
27.98 
9.60 
81.15 


86.8 

17.7 
1.5 

11.1 
1.5 
5.1 
1.4 
8.1 
.7 
6.6 


$878.58 


$U18.60 


81 


58 


(a)  TheUbleisbaaedan884aeeoantboolca.  Oat  of  the  421  complete  booka,  37  had  to  be  ezehided  in 
the  eoppptatioo  of  averate  eapeadilufe  for  iteme  becaoee  of  blanket  monthly  totali.  Tbeee  totali  ivert 
apparently  aeeorate  when  cheeked  with  totali  from  itemiied  books,  bat  as  there  was  no  way  to  ifistribote 
t  hflBi  smong  the  items,  the  books  had  to  be  thrown  oat  in  oompotinc  the  averaie  itemised  eipenditares. 

(b)  Board  and  room  is  at  the  flat  rate  of  $800.00  for  the  aeademio  year  in  all  campos  hooses,  with  the 
fiwption  of  Tcnny  and  Lawrence  Hoase.  In  the  latter  hooses,  the  charge  is  $200.00  and  less.  In  the 
larger  hoases  there  are  a  few  expensive  suites  which  rent  at  from  94OOJ0O  to  $500.00  for  board  and  room. 
The  charge  for  tuition  is  ilSOJOO  for  the  academic  year.  But  with  extra  fees  added,  tuition  averages  about 
$165X0.   Grand  totals  at  foot  inehide  tuition  and  extra  fees. 

(c)  The  item  for  laundry  is  small  becanse  a  certain  amount  of  laundry  woric  is  included  within  the  diarge 
for  board  and  room  in  regular  college  dormitories,  and  also  because  of  the  custom  which  exists  among  off- 
caaoims  stodents  of  sencfing  thdr  laondry  home. 

(d)  Trsvefing  expenses  include  to  and  from  college  during  the  Christmas  recess  and  the  Spring  recess, 
bnt  sndude  expanes  during  the  summer  vacation. 

If  we  select  the  itemized  expenditures  of  the  medium 
budget  group  as  representing  the  expenditure  scheme  of  the 
''average"  girl,  interesting  comparisons  may  be  made  with 
the  three  other  groups. 

The  girls  with  low  budgets  spend  less  than  one  fourth  as 
much  money  and  less  than  one  third  the  "average"  propor- 
tion of  their  income  for  clothing  and  laundry.  The  other 
expenditures  of  this  class,  especially  those  for  travel,  recrea- 
tion and  incidentals,  are  less  than  the  average.  Necessities, 
board  and  room,  tuition  and  extra  fees,  absorb  a  relatively 
larger  percentage  of  their  more  limited  incomes  than  is  the 
case  with  other  classes. 

The  two  liberal  groups  spend  an  increasingly  greater  pro- 
portion of  their  incomes  for  clothing  and  travel.    Aside  from 
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the  variation  in  proportion  of  income  expended  for  travel, 
clothing  is  the  item  most  reduced  by  the  economy  of  the  low 
budget  group  and  most  increased  by  the  extravagance  of 
the  liberal  groups.  The  actual  figures  show  that  99  low 
budget  girls  spent  a  total  of  $2,207.27  for  clothing,  as  compared 
with  $6,603.20  by  143  medium  budget  girls,  $7,339.88  by  81 
liberal  budget  girls,  and  $12,566.60  by  58  very  liberal  budget 
girls. 

In  connection  with  the  expense  schedule  of  the  low  budget 
group,  it  is  interesting  to  examine  the  expenditures  of  30 , 
girls  in  Tenney  and  Lawrence  Houses,  college  dormitories. 
At  Tenney  House,  a  girl  may  lodge  for  from  $35.00  to  $70.00 
a  year.  At  Lawrence  House,  where  each  girl  takes  care  of 
her  own  room  and  gives  approximately  one  hour  a  day  to 
the  work  of  the  house,  a  total  charge  for  board  and  room  is 
$200.00.  Lawrence  House  is  a  successful  experiment  in 
co5perative  housekeeping. 

TABLE  nr. 

ITEMIZED  EXFENDrrURE  OF  30  GIRLS  IN  TENNET  AND  LAWRENCE  HOUSES. 


Items. 

Ayonge  Eipendituro. 

F«rCeiii.of 
ToUl. 

RsDCe. 

BmH  ftn<1  noBk 

1180.75 
27.45 

1.86 
23.85 

8.80 
17.23 

7.78 
19.32 

8.48 
20.04 

87.0 
5.7 

4!2 

1103.80-4263.00 

CVything 

5  22-  101  80 

Lftundiy 

.00-     4.61 

Trarel 

1  06-    09  28 

HMlth 

.00-    66.91 

7  08-    71.52 

Does  mod  aabseripiioiis 

1.89-    16.77 

Books,  stimpe,  stetionery 

Churdh  and  cnuity 

5.47-    42.51 
.60-    14.90 

IiwidMitftb 

1.24-    46.26 

ToUUs 

1476.51 

63.8C.) 

$377.27—8600.88 

(ft)  excludes  tuition  and  extra  fees. 

On  the  whole,  these  30  girls  appear  to  live  rather  better 
than  the  99  girls  of  the  low  budget  group  of  Table  II,  Since 
they  save,  on  the  average,  about  $70.00  a  year  on  board  and 
room,  they  are  able  to  spend  in  spite  of  their  smaller  incomes 
a  greater  amount  of  money  on  every  item  in  the  list  than  are 
the  girls  of  the  low  budget  group.  It  is  quite  evident,  there- 
fore, that  these  low  priced  college  dormitories  abundantly 
justify  their  existence  and  are  of  great  benefit  to  the  girl  of 
very  moderate  income. 
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A  classification  of  mean  expenditures  of  the  entire  group  of 
students  on  the  basis  of  necessities,  pleasure  and  books,  as 
adopted  by  Professor  William  B.  Bailey  ("Personal  Budgets 
of  Unmarried  Persons,"  Yale  Review,  Vol.  X,  pp.  70-83), 
shows  87.4  per  cent,  for  necessities,  8.2  per  cent,  for  pleasure,, 
and  4.2  per  cent,  for  books. 


TABLE  v. 


II.  Pleasure 8.2 

Dues 1.5 

Church  and  charity.  .8 
III.  BookSi    stamps,    and 

stationery 4.2 


I.  Necessities 87.4 

Board  and  room 55 .0 

Clothing 12.4 

Laundry 1.3 

Travel 9.5 

Health 1.9 

Incidentals 7.0 

(Payment  for  tuition  and  extra  fees  excluded) 

The  stability  of  certain  expenditures  in  proportion  to  income- 
is  an  interesting  contrast  to  the  variation  in  other  items* 
Thus  an  examination  of  Table  III  shows  that  the  proportion- 
ate expenditure  for  health,  dues  and  subscriptions,  books  and 
stationery,  and  for  church  and  charity  varies  but  little  whatever 
the  income.  The  proportionate  expenditure  for  recreation  and 
incidentals  remains  fairly  constant  for  the  three  upper  groups. 
It  is  apparent,  therefore,  that  these  items  constitute  a  rather 
stable  element  in  the  standard  of  living  of  the  group  of  college 
girls  studied. 

The  significance  of  this  fact  is  further  brought  out  by 
Table  VI,  in  which  the  items  are  arranged  in  order  of  their 
proportionate  importance  by  the  income  classes  of  Table  III» 

TABLE  VI. 

EXPENDrruBE  rrEMs  by  order  of  importance. 


Low 

Medium 

Liberal 

Very  Liberal 

$350-1000. 

f60(M800. 

1800-11,000. 

11.000-11.900. 

1. 

Bowd  and  Boom 

Board  Mid  Room 

Board  and  Boom 

Board  and  room 

2. 

Travel 

Cbihing 

Clothing 

Clothing 

3. 

Ineideatab 

Travel 

Travel 

Travel 

4. 

Book! 

Inddentak 

InddenUls 

Inddentalc 

5. 

BjKtmtim 

ReereaUon 

Beereation 

6. 

Clotlinv 

Books 

Book! 

Book! 

7. 

Daee 

Health 

Health 

Health 

8. 

Health 

Dnee 

Dnee 

Laundry 

0. 

Chnnhuidehtfity 

Laondiy 

Laimdry 

Duee 

10. 

Uuadiy 

Church  and  eharifey 

Chureh  and  charity 

Church  and  charity 
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The  median  Item  appears  to  be  recreation  and  it  holds 
fifth  place  in  all  classes.  The  three  upper  classes  are  in  agree- 
ment for  the  first  seven  items  and  church  and  charity.  This 
table  indicates  that  the  entire  group  is  quite  homogeneous. 

The  present  study  would  be  incomplete  without  some 
mention  of  its  relation  to  the  principles  of  Engel's  law.  Table 
VII  is  therefore  presented  to  show  the  bearing  of  the  Smith 
College  figures  upon  this  law.  It  will  be  observed  that  the 
trend  of  the  figures  in  the  table  is  in  substantial  agreement 
with  the  American  experience  of  itemized  expenditure  by 
different  income  classes:  the  greater  the  income  the  smaller 
the  percentage  outlay  for  subsistence;  the  greater  the  income 
the  larger  the  percentage  expended  for  clothing;  and  the 
greater  the  income  the  larger  the  percentage  expended  for  sun- 
dries (recreation  and  incidentals). 


TABLE  Vn. 
SMITH  COLLEGE  FIGURES  BY  ENGEUS  GROUPING. 

Items. 
Percent. 

Low 
I35O-I000. 

Medium 
1600-1800. 

Libenl 
1800-11.000. 

VeryLiberftl 
11.000-11,9(10. 

BoArdftnd  roooi. .......... 

48.6 
2.1 

6.e 

45.0 
6.6 
9.9 

41.2 
10.3 
11.4 

36.8 

Clothing 

Bnndriff      

17.7 
11  7 

A  study  of  expenditure  by  academic  classes.  Seniors, 
Juniors,  Sophomores,  and  Freshmen,  shows  that  in  the  order 
named  the  percentage  spent  for  room  and  board  diminishes. 
Juniors  show  the  largest  total  expenditure  for  the  year  and 
the  largest  percentage  spent  for  clothing,  laundry,  and  recre- 
ation (the  Junior  "Prom"  causes  the  swelling  of  these  items). 
Seniors  spend  the  largest  percentage  of  any  class  for  books. 

Considering  the  facts  summarized  in  the  foregoing  tables, 
it  appears  that  Smith  College  students,  as  measured  by  the 
sample  421  account  books,  are  a  homogeneous  average  group 
of  American  girls. 
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A  COMPARISON  OF  THE  RELATIVE  HEALTHFUL- 

NESS   OF   CERTAIN   CITIES    IN   THE   UNITED 

STATES  BASED  UPON  THE  STUDY  OF 

THEIR  VITAL  STATISTICS. 

By  G.  E.  Habmon,  M.D.,  C.P.H.,  Department  of  Hygiene,  Western 
Reserve  University. 


In  making  a  comparison  of  the  relative  healthfulness  of 
several  cities,  the  whole  picture  of  the  sanitary  conditions 
must  be  obtained;  in  other  words,  the  problem  must  not  be 
approached  from  a  single  viewpoint.  Take,  for  example, 
two  commimities,  one  having  a  high  typhoid  rate  and  a  low 
infant  mortality  rate,  the  other  having  a  low  typhoid  rate 
and  a  high  infant  mortality  rate;  if  either  the  typhoid  or  the 
infant  mortality  rate  is  taken  as  the  only  criterion,  are  we 
able  definitely  and  impartially  to  decide  which  of  the  two  is 
the  more  healthful?  Decidedly  not,  for  we  have  approached 
the  problem  from  one  point  of  view  and  have  omitted  the 
measurement  of  other  factors  which  go  to  make  up  the  total 
health  of  a  conmiunity.  It  is  necessary,  therefore,  to  make 
use  of  indices  measuring  as  many  as  possible  of  the  factors 
going  to  make  up  the  total  picture  of  the  health  of  the  com- 
mimity. 

This,  of  course,  is  somewhat  idealistic,  and  for  practical 
purposes  is  not  possible  except  perhaps  by  the  use  of  life 
tables,  which  probably  fiunish  the  best  single  measurement 
of  the  health  of  a  community.  Many  health  factors  are  taken 
into  accoimt  in  the  construction  of  a  life  table.  This  method 
of  comparison  has  the  drawback  that  life  tables  require  a 
great  deal  of  time  and  technical  knowledge  for  their  construc- 
tion. In  this  paper,  accordingly,  the  ideal  method  of  com- 
paring conmumities  by  the  use  of  life  tables  will  not  be 
employed,  but  a  few  of  what  would  appear  to  be  the  most  val- 
uable of  the  other  indices  will  be  considered. 

The  following  cities  will  be  considered:  Baltimore,  Boston, 
Bu£falo,  Cincinnati,  Cleveland,  Denver,  Los  Angeles,  Minne- 
apolis, New  York,  Omaha,  Pittsbxirgh,  San  Francisco,  and  St. 
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Louis.  A  period  of  15  years,  1900  to  1914,  will  be  covered,  for 
it  seems  to  be  advisable  to  include  a  sufficient  number  of  years 
to  avoid  the  fluctuations  in  the  yearly  rates  due  to  other 
causes  than  actual  health  work.  Because  of  these  little  under- 
stood variations,  it  is  hardly  fair  to  judge  a  city  by  one  year's 
experience.  It  is  the  steady  general  tendency  in  health 
conditions  resulting  from  organized  purposeful  health  work 
which  we  wish  to  measure,  and  this  can  best  be  done  by  study- 
ing the  vital  statistics  for  a  niunber  of  years. 

For  the  first  13  years  considered,  the  material  has  been 
obtained  from  the  annual  Mortality  Statistics  pubUshed  by 
the  Bureau  of  the  Census.  The  data  used  for  obtaining 
the  figures  for  the  last  two  years  were  furnished  me  by  the 
health  officers  of  the  various  cities,  or  were  obtained  from  the 
annual  health  reports  of  these  cities.  In  one  or  two  instances 
certain  figures  for  1913  were  obtained  from  the  mortality 
statistics  for  that  year  instead  of  the  annual  reports  of  health 
officers. 

In  calculating  rates,  midyear  estimates  of  the  population 
were  used.  Whenever  it  was  found  necessary  to  estimate 
the  population,  the  arithmetical  method  was  employed.  The 
estimates  of  population  for  1910,  1911,  1912,  and  1913  were 
taken  from  Bulletin  122  of  the  Bureau  of  the  Census.  Of 
course  these  estimates  for  the  last  4  years  of  the  period  under 
consideration  may  be  too  low  or  too  high,  but  this  cannot  be 
determined  imtil  the  next  census  is  taken.  Thus  the  rates 
for  the  last  4  years  may  be  slightly  inaccxu-ate;  in  some  cases 
the  rates  will  be  too  low  and  in  others,  where  the  population 
has  grown  more  rapidly  than  has  been  estimated,  the  rates 
will  be  too  high.  The  probability  is,  however,  that  these 
errors  are  small  and  of  but  little  consequence.  Then,  too, 
the  rates  used  are  as  Ukely  to  be  correct  as  any  that  can  now 
be  obtained.  The  calculations  for  this  paper  were  made 
by  the  use  of  a  slide  rule,  as  this  method  was  deemed  to  give 
sufficient  accxu-acy. 

The  Crude  Death  Rate  is  frequently  used  as  an  index  in 
judging  the  sanitary  condition  of  a  commimity.  It  is  not 
an  altogether  accurate  index,  for  it  is  influenced  by  or  depends 
upon  a  number  of  factors  which  do  not  come  within  the  con- 


Digitized  by 


Google 


31] 


Relative  HeaUhfidness  of  Certain  Cities. 


159 


trol  of  health  authorities  and  which  may  vary  a  great  deal 
in  two  places.  The  age  and  sex  distribution  of  the  population 
are  two  important  factors  which  greatly  influence  the  crude 
death  rate.  As  these  factors  have  nothing  to  do  with  the 
healthfulness  of  a  given  place,  an  index  which  is  influenced 
by  them  is  not  altogether  satisfactory.  The  crude  death 
rates,  however,  give  some  general  indications  which  may  be 
of  value,  and  are  probably  a  fairly  accurate  measiu-e  of  the 
changes  over  a  period  of  years  in  a  given  conmiunity,  for  here 
the  factors  of  age  and  sex  distribution  do  not  vary  much  from 
year  to  year. 

The  following  table  gives  the  average  crude  death  rate 
per  1,000  population  for  the  entire  period,  the  average  rate 
for  the  first  three  and  the  last  three  years  of  the  period,  and 
the  decrease  or  increase  between  these  last  average  rates: 

TABLE  I. 
CRUDE  DEATH  RATES  FROM  ALL  CAUSES. 


aty. 

AyenceRate, 
190(^1914. 

ATvngeRate, 
190(^1902. 

ATentfeRate, 
1912-1914. 

IncreMeor 
Deoreue. 

BftKiiiMrp     .... 

19.8 
17.9 
15.ft 
18.7 
14.6 

ie.6 

16.5 
10.8 
21.9 
17.2 
12.8 
18.8 
17.7 
16.8 

20.4 
19.7 
14.9 
18.6 
16.0 
18.5 
17.0 
11.0 
28.6 
19.6 
12.0 
19.9 
20.7 
17.8 

18.0 
16.3 
15.4 
16.5 
18.6 
18.7 
14.2 
11.3 
20.2 
14.2 
18.4 
16.2 
15.6 
15.0 

-2.4 

matun             

—3.5 

Bv4rftV> 

•fO.5 

rin*ii».«ti 

-2.1 

ClmbiH     

-2.4 

Denver 

"^4.8 

T^  Anf»Ui 

-2.8 

+0.3 

NevOHnu 

-8.4 

New  York 

-5.4 

SSii 

+1.4 

PifialHMti 

-3.7 

f^Wtmiiim 

—5  1 

St.  Loom 

-2.8 

It  is  evident  from  a  study  of  this  table  that  the  rates  in 
nearly  all  the  cities  have  decreased  in  the  last  15  years.  The 
decrease  is  especially  large  in  the  case  of  New  York,*  Denver, 
and  San  Francisco.  It  will  be  observed  that  the  rates  have 
increased  for  Buffalo,  Minneapolis,  and  Omaha.  In  the  case 
of  Buffalo,  a  city  which  is  growing  very  rapidly,  this  is  probably 
due  to  the  fact  that  the  estimates  of  the  population  are  too 
low.  The  same  reason  may  explain  the  increase  in  the  rates 
of  the  other  two  cities,  or  the  increase  may  be  due  to  imperfect 
registration  of  deaths  during  the  early  part  of  the  period  being 
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considered,  which  would  tend  to  make  the  rates  for  the  early 
years  too  low  and  thus  prevent  the  cities  from  showing  a 
decrease. 

In  rating  cities  as  to  their  relative  healthfulness  it  would 
hardly  be  fair  to  arrange  them  according  to  the  percentage 
of  decrease  in  their  death  rates,  for  a  city  with  a  low  rate  to 
start  with  would  not  have  a  possibility  of  reducing  it  equal 
to  that  of  the  city  which  started  with  a  high  rate.  More- 
over, as  we  are  especially  interested  in  the  conditions  obtaining 
at  the  present  time,  the  average  rates  for  the  entire  period 
and  for  the  first  three  years  are  not  satisfactory  for  rating 
purposes.  We,  therefore,  will  take  the  average  rates  for 
the  years  1912-1914  as  the  basis  in  comparing  the  cities. 
We  assiune  that  the  lower  this  rate,  the  more  healthful  is 
the  city.  The  order  of  the  cities  in  regard  to  their  health- 
fulness,  beginning  with  the  one  having  the  lowest  rate,  would 
then  be  as  follows: 

(1)  Minneapolis 11.3  (8)  Buffalo 15.4 

(2)  Omaha 13.4  (9)  San  Francisco 15.6 

(3)'  Cleveland 13.6  (10)  Pittsburgh 16.2 

(4)  Denver 13.7  (11)  Boston 16.3 

(6)  New  York 14.2  (12)  Cincinnati 16.5 

(6)  Los  Angeles 14.2      (13)  Baltimore 18.0 

(7)  St.  Louis 15.0      (14)  New  Orleans 20.2 

Standardized  Death  Rates.  As  has  already  been  indicated, 
the  crude  death  rate  is  markedly  influenced  by  the  age  and 
sex  distribution  of  the  population.  Since  in  the  standardized 
death  rates  the  variable  factors  of  age  and  sex  distribution 
have  been  eliminated,  they  should  furnish  a  more  reliable 
index  of  sanitary  conditions  in  comparing  commimities  than 
the  crude  death  rates.  The  standardized  rates  presented  in 
this  paper  were  computed  by  the  indirect  method  as  described 
in  the  Seventy-fourth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  1911. 
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TABLE  n. 
STANDARDIZED  DEATH  RATES. 


City. 


AvenieRatet 
190^-1914. 


A^wagnRate, 
100^-1902. 


ATwagnRate, 
1912-1914. 


InoRMeor 
DeoreMe. 


Battimore 

Boskm 

Buffalo. ..... 

Ononnati. . . 
Cleveland. . . . 

Denyer 

Lob  Ancelee. . 
Mbmeapolis. . 
NewOrlauM. 
New  York. . . 
Omaha.  .^... 
Fittabaii)i — 
SanFraodaeo 
St.  LouiB. . . . 


20.6 
19.1 
17.1 
20.3 
16.2 
18.8 
16.3 
12.5 
24.3 
19.7 
14.9 
20.7 
20.1 
18.4 


21.8 
21.0 
16.4 
20.2 
17.9 
21.0 
17.9 
12.7 
26.1 
22.5 
13.9 
22.5 
23.5 
20.1 


19.2 
17.4 
17.0 
17.9 
15.2 
15.6 
15.0 
18.1 
22.4 
16.8 
15.5 
18.3 
17.7 
17.0 


-2.6 
-3.6 
+0.6 
-2.8 
-2.7 
-5.4 
-2.9 
+0.4 
-3.7 
-6.2 
+1.6 
-4.2 
-5.8 
-3.1 


On  the  basis  of  the  standardized  rates  for  the  period  of 
1912-1914,  the  cities  now  have  the  following  order: 


(1)  Minneapolis 13.1 

(2)  Los  Angeles 15.0 

(3)  Cleveland 15.2 

(4)  Omaha 15.5 

(5)  Denver 15.6 

(6)  New  York 16.3 

(7)  St.  Louis ,.  17.0 


(8)  Buffalo 17.0 

(9)  Boston 17.4 

(10)  SanFrancisco 17.7 

(11)  Cincinnati 17.9 

(12)  Pittsburgh 18.3 

(13)  Baltimore 19.2 

(14)  New  Orleans 22.4 


It  will  be  noticed  that  the  order  of  the  cities  is  not  the  same 
as  in  the  previous  rating  based  upon  the  crude  death  rates. 
Minneapolis  and  Cleveland  retain  the  first  and  the  third  place 
respectively.  Omaha  has  dropped  from  the  second  to  the 
fourth  place,  and  Los  Angeles  jumped  from  the  fifth  to  the 
second. 

Infant  Mortality.  The  number  of  children  dying  under  one 
year  of  age  is  frequently  used  as  an  index  of  the  health 
of  a  commimity.  This  is  not  a  complex  index,  because 
it  measures  only  a  few  of  the  factors  or  conditions  which 
require  consideration,  and  the  same  can  be  said  of  all  the 
other  indices  which  will  be  taken  up  in  this  paper.  Still  the 
attitude  taken  by  a  community  toward  the  health  and  care 
of  infants  indicates  in  a  certain  way  the  general  attitude 
toward  all  health  activities.  A  study,  therefore,  of  the  infant 
mortality,  should  give  some  indication,  even  if  in  a  general 
way,  of  the  healthf ulness  of  a  given  place.     A  serious  difficulty, 
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however,  is  experienced  in  calculating  a  rate  for  expressing 
the  infant  mortality  which  will  be  reUable  for  purposes  of 
comparison.  It  is  fairly  well  agreed  that  the  infant  mortaUty 
should  be  expressed  as  so  many  deaths  per  1,000  Uving  births. 
But  as  the  registration  of  births  in  the  United  States  is  noto- 
riously defective,  any  rates  based  upon  this  registration  will  of 
course  be  inaccurate  and  not  of  much  service.  Then,  too, 
it  would  not  be  fair  to  compare,  on  this  basis,  cities  which 
have  complete  registration  of  births  with  those  which  have  not. 
Since  some  of  the  cities  studied  do  not  have  complete  regis- 
tration of  births,  imless  perhaps  for  the  most  recent  years, 
this  method  of  expressing  the  infant  mortality  could  not  be 
used. 

Several  other  methods  were  tried.  The  infant  mortaUty 
was  expressed  in  the  following  ways:  (1)  per  1,000  of  Uving 
population  under  one  year  of  age;  (2)  per  1,000  of  Uving  popu- 
lation under  5  years  of  age;  (3)  as  a  percentage  of  the  total 
number  of  deaths;  and  (4)  per  100,000  total  population.  It 
is  obvious  that  all  these  are  likely  to  be  unsatisfactory.  In 
the  first  two  methods,  the  populations  used  in  calculating 
the  rates  except  for  censal  years  must  be  estimated  and  these 
estimates  are  very  likely  to  be  inaccurate.  Then,  too,  even 
in  census  years,  the  actual  enumeration  of  persons  in  the  age 
group  under  one  is  not  considered  to  be  very  accurate. 
As  the  enumeration  of  persons  in  the  age  group  1-5  is  likely 
to  be  more  accurate,  the  second  method  was  tried,  but  it  did 
not  prove  to  be  of  much  value.  The  third  method  is  even 
worse  than  the  other  two,  for  it  is  a  ratio  between  two  variable 
factors  and  so  does  not  give  any  reliable  picture  of  the  infant 
mortality.  If,  for  instance,  the  deaths  from  causes  other 
than  infant  mortality  decreased  and  the  deaths  of  infants 
remained  the  same,  the  percentage  obtained  would  indicate 
that  infant  mortality  had  increased,  while  in  reaUty  it  would 
have  remained  the  same.  The  fourth  method  is  influenced 
by  variations  in  the  composition  of  the  population  and, 
therefore,  is  not  entirely  reliable. 

The  infant  mortality  was  calculated,  however,  by  all  these 
methods  to  see  what  information  could  be  gained.  The  accu- 
racy of  these  methods  was  then  tested  by  comparing  the 
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results  obtained  by  expressing  the  infant  mortality  as  so  many 
deaths  per  1,000  living  births.  It  is  assumed,  of  course, 
that  this  latter  method  is  the  most  accurate,  and  so  should  be 
used  as  a  standard.  The  Bureau  of  the  Census,  in  Bulletin 
112,  1911,  indicated  that  8  of  the  cities,  Los  Angeles,  St.  Louis, 
New  York,  Boston,  Omaha,  Cincinnati,  Pittsburgh,  and 
Buffalo,  are  considered  to  have  fairly  complete  registration 
of  births,  so  that  a  rate  of  infant  mortality  based  on  births 
would  be  approximately  correct  for  these  cities.  Such  a  rate 
was  taken  for  a  given  year  and  these  cities  arranged  according 
to  the  magnitude  of  their  infant  mortality,  beginning  with 
the  city  having  the  lowest.  The  cities  were  then  similarly 
arranged  for  the  same  year  by  using  rates  calculated  by  each  of 
the  4  other  methods.  None  of  the  4  methods  placed  the 
cities  in  the  same  relative  position  as  regards  their  infant 
mortality  as  that  in  which  they  were  placed  by  the  standard 
method.  The  following  table  may  help  to  make  these  points 
clearer: 

TABLE  m. 
INFANT  MORTALITY  RATES.  1910. 


aty. 

Infant 
Deaths 

Rank. 

Infant 
Deaths 
per  1,000 
Popula- 
tion 
under  5. 

Rank. 

Infant 
Deaths 

ioo!ooo 

Total 
Popula- 
tion 

Rank. 

Infant 
Deaths 
per  1.000 
Popula- 

Uon 
under  1. 

Rank. 

Percent, 
of  Infant 
Deaths 
to  Total 
Deaths. 

Rank. 

LosAnselea 

8t.Loi^ 

NewYoA 

BoftOD 

»7 
115 
125 
128 
126 
131 
150 
103 

22.9 
28.0 
31.8 
35.1 
28.2 
31  4 
38.9 
382 

8 
7 

164 
244 
337 
333 
237 
252 
421 
382 

1 
3 
6 
5 
2 
4 
8 
7 

110 
136 
147 
167 
140 
150 
176 
180 

1 
2 

8 

23!4 
23.4 

Omaha 

Cineinnati 

FHtabur;^. ..... 

Buffalo 

It  will  be  seen  that  the  methods  of  expressing  the  infant 
mortality  other  than  by  the  relation  of  infant  deaths  to 
births  are  not  satisfactory  for  purpose  of  comparison  between 
places.  In  view  of  this  the  rates  as  calculated  by  the  4  other 
methods  will  not  be  used  in  this  paper.  It  should  be  added, 
however,  that  the  calculation  showed,  for  practically  every 
city,  by  each  of  the  4  methods,  that  the  infant  mortaUty 
has  decreased,  and  in  some  cases  to  a  large  extent,  during 
the  period  1900-1914. 
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Typhoid  Fever.  The  death  rate  from  typhoid  fever  is 
generally  thought  to  be  a  good  sanitary  index  of  a  community. 
It  is  a  valuable  index  because  it  is  a  disease  which  can  and 
should  be  controlled,  for  the  principles  underljring  its  eradica- 
tion are  fairly  well  understood  and  are  possible  of  application. 
The  data  regarding  typhoid  fever  are  presented  in  the  following 
table: 

TABLE  IV. 
TYPHOID  FEVER  DEATH  RATES  PER  100.000  POPULATION. 


aty. 


AT«raseRat«, 
1000-1914. 


AvenfeRaUi, 
1000-1002. 


ATenfe 
191^] 


1014. 


Baltiinore 

Borton 

Buffftlo 

CJiwinnati. . . 

Clereluid 

Denw 

Lob  Angeles. . 
Minneapolis.. 
New  Orkans. 
New  York... 

Omaha 

Pittsburgh... 
San  FrancisoD. 
St.  Louis 


32.4 
10.7 
23.5 
33.0 
28.1 
34.0 
22.8 
20.2 
34.4 
14.2 
24.8 
81.8 
23.8 
23.8 


30.0 
28.6 
28.3 
51.8 
41.9 
47.2 
83.9 
42.8 
48.9 
20.4 
23.8 
132.0 
28.1 
35.4 


23.5 
8.4 
14.8 
6.4 
9.8 
12.2 
11.6 
12.1 
17.5 
7.6 
9.0 
15.9 
14.4 
12.9 


-13.1 
-15.2 
-14.0 
-45.4 
-32.1 
-35.0 
-22.3 
-80.2 
-31.4 
-12.8 
-14.3 
-116.1 
-13.7 
-22.5 


Table  IV  plainly  shows  that  for  all  the  cities  there  has  been 
a  marked  decrease  in  the  amount  of  typhoid  fever.  Still  the 
rates  are  much  too  high.  Arranging  the  cities  according  to 
their  typhoid  rates  for  the  period  1912-1914,  we  obtain  the 
following  relative  standing: 


(8)  Denver 12.2 

(9)  St.Louis 12.9 

(10)  Buffalo 14.3 

(11)  San  Francisco 14.4 

(12)  Pittsburgh 15.9 

(13)  NewOrleans 17.5 

(14)  Baltimore 23.5 


(1)  Cincinnati 6.4 

(2)  New  York 7.6 

(3)  Boston 8.4 

(4)  Omaha 9.0 

(5)  Cleveland 9.8 

(6)  Los  Angeles 11.6 

(7)  Minneapolis 12 . 1 

By  this  method  of  rating  cities  we  should  judge  that  Cin- 
cinnati was  the  most  healthful,  with  New  York  second  and 
Boston  third.  None  of  these  cities,  however,  was  in  any  of 
the  first  three  positions  when  the  rating  was  based  upon  the 
standardized  death  rates. 

Tvbercvlosis.  The  death  rate  from  tuberculosis  is  also  a 
frequently  used  and  valuable  index  in  judging  the  sanitary 
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conditions  of  different  places.  The  nature  of  the  disease  is 
fairly  well  understood.  There  are  also  certain  procedures 
which  are  generally  admitted  to  be  efficacious  in  preventing 
the  disease,  and  there  are  many  organizations  engaged  in  the 
work  of  prevention.  The  death  rate  from  tuberculosis,  there- 
fore, is  a  valuable  index  of  what  a  community  is  accomplishing 
along  at  least  one  line  of  health  work  as  well  as  of  its  general 
healthfulness. 

Only  the  pulmonary  form  of  tuberculosis  is  considered, 
for  this  is  the  most  common  type  of  the  disease  and  the  one 
against  which  most  of  the  preventive  measures  are  directed. 
Pulmonary  tuberculosis  is  also  representative  of  the  whole 
tuberculosis  problem. 

TABLE  V. 
PULMONARY  TUBERCULOSIS  DEATH  RATES  PER  100,000  POPULATION. 


aty. 

1900-1914. 

ATenoe  R*teB, 
190^1002. 

Avann  Rates, 
191T-1914. 

InereMe  or 
Decraaae. 

Kftlth<Hm 

238 
185 
126 
235 
120 
834 
275 

lis 

282 
100 
101 
120 
214 
175 

282 
282 
119 
214 
110 
875 
328 
118 
823 
220 
97 
128 
284 
187 

191 
140 
180 
220 
113 
240 
227 
115 
249 
109 
93 
101 
166 
186 

—  41 

KJK^..::::::;;::::::;:: 

-  86 

Beflab 

+  11 

SS^Vi 

+    6 

rhmhn^     

-    3 

Dma... 

-129 

T^  Aiwflff 

—101 

"    8 

Kf-rvVMiiv, 

-  74 

NewTotk 

-  57 

nm^k«      

-    4 

nttahiii  ah 

-  27 

Sm  Fmnfimo . 

-118 

SLLoDS 

-  51 

In  studying  this  table  it  must  be  remembered  that  in  some 
instances  the  registration  of  deaths  was  incomplete  for 
the  period  1900-1902,  and  so  the  rates  are  too  low.  This 
tends  to  make  the  apparent  decrease  in  the  rates  too  small 
and  may  even  account  for  an  increase.  A  possible  under- 
estimate of  the  populations  for  1912-1914  would  have  a 
similar  effect  upon  the  amount  of  decrease  or  increase.  In 
general  the  rates  have  shown  a  tendency  to  decrease  for 
most  of  the  cities,  and  they  probably  have  actually  decreased 
in  every  instance.  The  cities  have  the  following  relative 
standing  when  arranged  according  to  their  pulmonary  tuber- 
cidosis  rates  for  the  period  1912-1914: 
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(1)  Omaha 93 

(2)  Pittsburgh 101 

(3)  Cleveland 113 

(4)  Minneapolis 115 

(5)  Buffalo 130 

(6)  St.  Louis 136 

(7)  Boston 146 


(8)  SanFrancisco 166 

(9)  New  York 169 

(10)  Baltimore 191 

(11)  Cincinnati 220 

(12)  Los  Angeles 227 

(13)  Denver 246 

(14)  NewOrleans 249 


It  will  be  observed  that  the  positions  of  the  cities  have 
again  changed  to  a  marked  extent,  and  do  not  correspond 
with  any  of  the  previous  ratings. 

Death  Rates  for  the  Age  Group  1-4.  There  are  various 
agencies  engaged  in  the  prevention  of  infant  mortality.  When 
a  child  goes  to  school  its  health  is  again  cared  for  by  the  various 
health  activities  of  the  school  organization.  There  is  the 
possibiUty,  however,  that  the  health  of  children  in  the  age 
group  1-4  is  not  suflBciently  cared  for,  as  there  seems  to  be  a 
gap  here  in  the  health  activities  for  such  children.  Thus  the 
death  rates  for  this  group  age  may  serve  as  a  valuable  index 
of  the  inherent  healthfulness  of  a  given  place.  In  any  event 
it  measures  one  of  the  factors  which  go  to  make  up  the  health- 
fulness  of  a  community. 

TABLE  VI. 
DEATH  RATES  PER  100.000  POPULATION.  IN  AGE  GROUP  1-4. 


City. 

Average  Ratea, 
1000-1014. 

Average  Rates, 
1000-1002. 

Average  Rates, 
1012-1014. 

Decrease. 

BaltinuHV 

156 

163 

128 

123 

120 

84 

73 

73 

136 

100 

71 

210 

84 

110 

185 
213 
152 
161 
156 
117 
83 
03 
174 
251 
05 
265 
112 
183 

122 
111 
06 
81 
114 
52 
65 
64 
104 
128 
57 
168 
70 
03 

—  63 

Boston 

-102 

Buffalo 

—  56 

riiM^nn^ti    

-  80 

Clevehuid 

—  41 

Denver 

-  65 

LosAngelea 

—  18 

Minneiiwiia 

—  20 

NewOrleans 

—  74 

New  York 

—  123 

Omaha 

—  38 

Pittsburgh 

—  07 

San  Francisco 

—  42 

8t.  Louis 

—  00 

The  question  arose  as  to  whether  the  rates  should  be  ex- 
pressed as  so  many  deaths  per  100,000  total  population  or  per 
1,000  under  5  years  of  age.  The  first  method  seemed  prefer- 
able for  the  reasons  previously  noted.  It  must  be  remembered, 
however,  that  the  age  distribution  of  the  population  exerts 
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some  influence  on  the  rates  when  this  method  is  followed, 
but  the  error  from  this  cause  is  probably  slight. 

Table  VI  shows  that  for  all  the  cities  there  has  been  a 
decrease  in  the  death  rates  for  the  age  group  1-4.  Rating 
the  cities  according  to  this  index,  we  obtain  the  following 
result: 


(1)  Denver 52 

(2)  Omaha 57 

(3)  Minneapolis 64 

(4)  Los  Angeles 65 

(5)  San  Francisco 70 

(6)  Cincinnati 81 

(7)  St.  Louis 93 


(8)  Buffalo 96 

(9)  NewOrleans 104 

(10)  Boston Ill 

(11)  Cleveland 114 

(12)  Baltimore 122 

(13)  New  York 128 

(14)  Pittsburgh 168 


The  relative  positions  of  the  cities  are  quite  different  from 
those  shown  in  any  of  the  other  ratings. 

Diarrhoea  {Under  2).  The  death  rate  from  diarrhoea  under 
2  years  is  frequently  considered  to  be  a  good  index  of  the 
sanitary  conditions  of  a  community,  because  it  measures  the 
care  given  children.  The  rates  will  be  expressed  as  so 
many  deaths  j)er  100,000  total  population.  The  following 
table  presents  the  data  relating  to  diarrhoea  under  two  years 
of  age: 

TABLE  VII. 
DIARRHOEA  (UNDER  TWO)  DEATH  RATES  PER  100.000  POPULATION. 


City. 

Avenge  Rates, 
1000-1014. 

ATerage  Rates. 
1000-1002. 

Average  Rates. 
1012-1014. 

Increase  or 

BaHimore 

Boitoii 

Buffato 

Cinoniiati 

Clevelaiid 

Demw 

LosAoidea 

110 
100 
125 
76 
130 
44 
85 
47 
117 
125 
45 
158 
48 
68 

143 
110 
114 
72 
05 
51 
35 
51 
111 
156 
48 
171 

% 

05 
74 

125 
62 

131 
21 
33 
36 
00 
72 
25 

118 
36 
63 

-48 
-45 
+11 
-10 
+36 
-30 
-  2 

-15 

NewOifems 

New  York 

-21 

-84 

Omih* 

PHtsburgh 

fknPnnfi0oo 

-23 
-53 
-21 

St.  Louis 

+  4 

This  method  places  the  cities  in  the  following  relative 
positions: 


(1)  Denver 21 

(2)  Omaha 25 


(3)  Los  Angeles 33 

(4)  San  Francisco 36 
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(5)  Minneapolis 36 

(6)  Cincinnati 62 

(7)  St.  Louis 63 

(8)  New  York 72 

(9)  Boston 74 


(10)  New  Orleans 90 

(11)  Baltimore 95 

(12)  Pittsburgh 118 

(13)  Buffalo 126 

(14)  Cleveland 135 


It  will  be  noted  that  this  rating  is  quite  diflferent  from  that 
for  typhoid  fever.  From  this  it  is  probably  fair  to  presume 
that  the  conditions  affecting  the  prevalence  of  typhoid  fever 
are  not  the  same  as  those  for  diarrhoea. 

The  diseases  which  remain  to  be  considered  belong  in  a 
somewhat  different  class  from  those  already  covered.  There 
are  certain  methods  which  are  well  understood  and  which 
are  generally  admitted  by  all  to  be  eflBcacious  in  preventing 
typhoid  fever  and  tuberculosis.  There  seems,  however,  to  be 
no  unanimity  in  regard  to  the  best  methods  for  restricting 
or  eliminating  the  following  diseases,  with  the  possible  excep- 
tion of  diphtheria,  and  the  methods  which  are  used  do  not 
give  especially  satisfactory  results. 

TABLE  vm. 

MEASLES  DEATH  RATES  PER  100,000  TOTAL  POPULATION 


aty. 

190^1914. 

Average  Rates, 
1000-1002. 

Average  Rates, 
1912-1914. 

Inereaseor 
Deerease. 

Bahimow 

BotUm 

B.O 
15.0 
12.6 
11.6 

15> 
25!5 

6.4 

17.2 
13.1 
12.2 
S.O 
8.8 
S.8 
1.0 

11 

6.0 
82.0 
9.9 
2.6 

7.0 
11.6 
11.7 
8.6 
8.7 
1.2 
4.9 
3.9 
4.3 
12.2 
.2 
21.2 
7.6 
9.3 

+  2.2 

-  6.6 

Buffalo 

CboiiuiiUi 

gwBbnd 

Lm  Angeles.*  .*.*.*.'. ..'.'...'...... 

-  1.4 

-  3.7 
+  6.1 
-7.6 
+  1.1 

Mjjnnfftpoiif 

+  2.3 

E^:::::::::::::::::: 

-3:0 
-  4.0 

Fittsborgh 

San  FnndMW 

St.  Louis 

-4.8 
-11.4 
-  2.3 
+  6.8 

Table  VIII  shows  that  deaths  from  measles  are  a  very 
variable  factor  in  judging  the  health  conditions  of  a  place. 
In  some  instances  the  rates  have  increased  during  the  last 
15  years,  and  in  others  they  have  decreased.  A  study  of  the 
measles  rates  gives  the  following  relative  positions  to  the 
cities: 
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{!)  Omaha 2 

(2)  Denver 1.2 

(3)  Minneapolis 3.9 

(4)  New  Orleans 4.3 

(5)  Los  Angeles 4.9 

(6)  Baltimore 7.6 

(7)  San  Francisco 7.6 


(8)  Cincinnati 8.6 

(9)  Cleveland 8.7 

(10)  St.  Loiiis 9.3 

(11)  Boston 11.6 

(12)  Buffalo 11.7 

(13)  New  York 12.2 

(14)  Pittsburgh 21.2 


In  a  general  way  the  higher  rates  are  associated  with  the 
larger  cities  and  the  lower  rates  with  the  smaller  cities,  thus 
seeming  to  imply  a  relation  between  the  density  of  population 
and  the  prevalence  of  measles. 

TABLE  DC 
SCABLET  FEVER  DEATH  RATES  PER  100.000  TOTAL  POPULATION. 


(Sty. 

Arerafe  Rates, 
1900-1914. 

AvwagA  Rates, 
1900-1903. 

ATwagARatoi. 
1913-1914. 

Inoreue  or 
Decrease. 

vUHimn 

8.4 
14.3 
18.7 

9.1 
18.8 
19.3 

4.4 
10.8 

5.5 
18.8 

8.0 
90.8 

3.9 
13.3 

4.4 

30.6 

7.7 

11.3 

9.9 

39.4 

0.6 

9.7 

10.8 

34.3 

10.8 

35.1 

4.0 

14.1 

6.8 
8.0 
4.8 
8.7 

14.7 

13.3 
3.1 

16.5 
1.3 

10.3 
8.1 

33.3 
1.6 
9.9 

+  1.3 

BoitOB 

-33.6 

Rnffftlo 

—  3  9 

^"firmtiti 

—  4.6 

nlffrtind..... 

+  4.8 

DCBTV 

-iS:! 

—  4  5 

Ifimift^lit 

+  6.8 

NewoiCii.... 

New  York 

-  9.6 
—14.1 

^li 

-  3.7 

pi«U       1 

-  1.9 

f^Fmicwm 

-  3.4 

StLouii 

—  4.3 

Table  IX  indicates  that  for  most  of  the  cities  there  has 
been  a  slight  decrease  in  the  death  rates  from  scarlet  fever. 
This  would  presumably  indicate  that  there  had  been  a  decrease 
in  the  amount  of  scarlet  fever.  This,  however,  is  not  neces- 
sarily so,  for  the  mortality  from  this  disease  varies  in  different 
epidemics  and  from  year  to  year.  The  same  is  true  of  the 
other  diseases  in  the  group  now  being  studied.  It  might 
appear  to  be  better  to  use  the  number  of  cases  of  each  disease 
in  forming  a  judgment  about  the  healthfulness  of  a  place, 
but  the  fact  that  the  number  of  cases  which  are  reported  for 
a  disease  is  not  nearly  so  complete  as  the  number  of  deaths 
registered  for  the  same  disease  is  a  serious  objection  to  the 
use  of  this  method.  It  may  be  noted  in  passing  that  while 
this  paper  is  primarily  concerned  with  judging  healthfulness 
by  a  study  of  death  rates,  the  author  realizes  that  there  may 
be  other  methods  of  attaining  the  same  result. 
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A  study  of  the  scarlet  fever  rates  places  the  cities  in  the 
following  relative  positions: 


(1)  NewOrleans 1.2 

(2)  San  Francisco 1.6 

(3)  Los  Angeles 2.1 

(4)  Buffalo 4.8 

(5)  Baltimore 6.6 

(6)  Cincinnati 6.7 

(7)  Boston 8.0 


(8)  Omaha 8.1 

(9)  St.  Louis 9.9 

(10)  New  York 10.2 

(11)  Denver 13.2 

(12)  Cleveland 14.7 

(13)  Minneapolis 16.5 

(14)  Pittsburgh 23.2 


It  will  be  noticed  that  this  rating  is  entirely  different  from 
that  which  obtains  with  measles. 


TABLE  X. 
WHOOPING  COUGH  DEATH  RATES  PER  100,000  TOTAL  POPULATION. 

aty. 

1000-1014. 

1900-1002. 

1012-1014. 

Inereaae  or 
Deeraaw. 

Baltimoce 

12.4 
14.5 
10.5 
7.4 
7.9 
8.0 
«.« 
7.3 
7.5 
8.0 
10.0 
21.0 
0.8 
7.4 

18.5 
18.0 
10.7 
6.0 
6.8 
7.0 
9.8 
7.6 
6.1 
12.2 
12.0 
25.1 
8.1 
6.5 

10.1 

10.1 
0.7 

10.5 
7.6 
6.7 
6.1 
7.0 
3.4 
6.2 
5.8 

12.2 
7.8 
7.4 

Booton  

^79 

Buffalo 

Cincinnati 

-1-  4  5 

rif^v^land 

111 

Denvw 

Lo8  Angeles 

MinneM)oli8 

—  0  6 

NcwOrleana 

New  York 

-  1.7 

Om»»»» 

,     ft  » 

Piitabiugfa 

San  FnnciBco 

-12.9 
—  0  8 

St.  Louia 

+  0.9 

In  most  instances  it  will  be  seen  that  there  has  been  a 
decrease  in  the  death  rates /from  whooping  cough.  The 
following  is  the  list  of  cities  arranged  as  to  their  average  death 
rates  from  whooping  cough  for  the  period  1912-1914: 


(1)  NewOrleans 3.4 

(2)  Denver 5.7 

(3)  Omaha 5.8 

(4)  LosAngeles 6.1 

(5)  New  York 6.2 

(6)  Minneapolis 7.0 

(7)  San  Francisco 7.3 


(8)  St.  Louis 7.4 

(9)  Cleveland 7.6 

(10)  Buffalo 9.7 

(11)  Baltimore 10.1 

(12)  Boston 10.1 

(13)  Cincinnati 10.5 

(14)  Pittsburgh 12.2 


The  relative  positions  of  the  cities  in  this  list  are  somewhat 
similar  to  those  in  the  list  based  upon  the  measles  death  rates. 
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TABLE  XI. 
DIPHTHERU  DEATH  RATES  PER  100.000  TOTAL  POPULATION. 


City. 

Average  RatM, 
1900-1914. 

ATcrage  RatM, 
1900-1902. 

Average  Rates, 
1912-1914. 

Increase  or 
Decrease. 

BftHiinon 

S0.9 
34.0 
34.0 
17.3 
31.2 
21.3 
W.7 
33.2 
15.2 
41.1 
17.8 
34.8 
19.9 
28.4 

38.8 
83.6 
32.0 
24.2 
60.4 
33.4 
26.7 
61.0 
14.3 
68.9 
17.9 
46.6 
42.4 
47.9 

16.2 
20.0 
12.9 
16.6 
29.9 
4.8 
7.6 
24.3 
26.4 
26.3 
23.0 
S2.1 
10.6 
27.8 

-23.1 

Boston 

-43.6 

Buffalo 

-19.1 

OiDcinoftti 

-  8.6 

r>wfha4          

-20.6 

Denver 

-28.6 

?^  AnctM    

-19.2 

MtniMwwiw 

-36.7 

Ki^^lfftm 

+12.1 

New  York 

-33.6 

AmaKft           

+  6.1 

ITSIIjIuipjIl 

-14.6 

8an  Frandwo 

-31.8 

St.  Loom 

-20.1 

In  all  but  two  cases  it  will  be  seen  that  there  has  been  a 
decline  in  the  diphtheria  death  rates.  This  decrease  has 
probably  been  in  large  measure  due  to  the  increased  use  of 
diphtheria  antitoxin.  By  arranging  the  cities  according  to 
their  diphtheria  rates,  the  following  result  is  obtained: 


(1)  Denver 4.8 

(2)  Loe  Angeles 7.5 

(3)  San  Francisco 10.6 

(4)  Buffalo 12.9 

(5)  Baltimore 15.2 

(6)  Cincinnati 16.6 

(7)  Boeton 20.0 


(8)  Omaha 23.0 

(9)  Minneapolis 24.3 

(10)  New  York 25.3 

(11)  New  Orleans 26.4 

(12)  St.  Louis 27.8 

(13)  Qeveland 29.9 

(14)  Pittsburgh 32.1 


This  relative  position  of  the  cities  somewhat  resembles  that 
obtained  from  the  scarlet  fever  rates. 

TABLE  xu. 
PNEUMONU  DEATH  RATES  PER  100,000  TOTAL  POPULATION. 


aty. 

Averace  Rates, 
1000-1914. 

Averase  Ratea. 
1900-1902. 

Averace  Rates, 
1913-1914. 

Inereaae  or 
Decrease. 

BaHiTTont  

196 
196 
143 
158 
133 
161 
110 
102 
170 
237 
122 
253 
154 
156 

207 
198 
136 
161 
166 
200 
143 
96 
185 
276 
122 
250 
181 
178 

194 
198 
140 
149 
114 
116 
93 
107 
156 
190 
131 
261 
131 
164 

-13 

Boaton 

0 

Buffalo 

+  4 

Ciiicimiati 

-12 

Chrr^laTK)  

-52 

Denver 

-84 

LoaAofeka 

-50 

MiimeapolMi 

+11 

}lrmfW\f^„ 

-29 

New  York 

-86 

Omaha 

FHtsbursh 

+  9 
+11 

%n  f^nrMoo         .    . 

-50 

St.  Loom 

-14 
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Table  XII  plainly  shows  that  in  a  general  way  the  rates 
from  pneumonia  are  slightly  decreasing.  The  rates,  however, 
clearly  indicate  that  there  is  still  much  to  be  done  in  reducing 
the  prevalence  of  this  disease.  The  problem  demands  more 
attention  from  health  authorities. 

The  pneiunonia  death  rates  give  the  following  relative 
position  to  the  cities: 

(1)  LosAngeles 93  (8)  Cincinnati 149 

(2)  Minneapoiifl 107  (9)  New  Orleans 156 

(3)  Qeveland 114  (10)  St.  Louis 164 

(4)  Denver 116  (11)  New  York 190 

(6)  Omaha 131  (12)  Baltimore 194 

(6)  San  Francisco 131       (13)  Boston 198 

(7)  Buffalo 140      (14)  Pittsburgh 261 

It  will  be  readily  observed  that  this  rating  is  somewhat 
different  from  those  obtaining  for  the  other  infectious  diseases 
of  the  group  being  studied. 

The  results  obtained  by  using  the  various  methods  are 
evidently  not  altogether  comparable.  That  is,  the  cities  do 
not  consistently  retain  the  same  relative  positions  in  the 
ratings.  If  a  city  is  judged  by  one  method  it  may  hold  first 
position;  if  judged  by  another  method  it  may  be  third  or 
fourth.  All  this  goes  to  prove  that  any  index  based  upon 
only  one  of  the  factors  making  up  the  health  of  a  community 
is  not  an  entirely  satisfactory  and  just  measure  of  its  health- 
fulness. 

The  following  table  is  presented  to  summarize  the  main 
points  brought  out  in  this  paper.  It  brings  together  the  rela- 
tive positions  obtained  by  each  city  from  all  the  various  rates 
studied.  In  addition,  for  purposes  of  comparison  the  relative 
position  of  each  city  is  shown  when  an  average  of  all  its 
rates  is  taken  as  a  basis  for  the  grading. 
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TABLE  Xm. 

BELATTTE  FOBTnONS  OF  THE  CITIES  AS  OBTAINED  FROM  VARIOUS  DEATH  RATES 

PREVIOUSLT  PRESENTED. 


Cltj. 


1 

3k 


I 


^1 


B«himofe 

Boitoii 

Buffalo 

(Snoiiuiati . . . 
derekod.... 

Denver 

Loa  Angeles. . 
MioDespolia. . 
New  Orleans. 
New  York... 

<Vi»*ti% 

Pittsburgh. . . 
Sftu  nanciaoo 
St.  Louis 


11 
13 
10 
13 
9 
2 
4 
6 
1 
6 
8 
14 
7 


5 
7 
4 
6 

13 
1 
2 
9 

11 

10 
8 

14 
8 

12 


12 

13 
7 
8 
3 
4 
1 
2 
9 

11 
6 

14 
0 

10 


13 
10 
8 
9 
7 
6 
4 
2 
12 
11 
1 

14 
3 
0 


18 
9 

8 
11 
8 
6 
2 
1 

14 
6 
4 
12 
10 
7 


If  Table  XIII  is  read  from  left  to  right,  some  very  inter- 
esting information  is  obtained.  It  shows  the  good  and  the 
weak  points  in  the  healthfulness  of  each  city.  It  shows  very 
plainly  that  the  health  of  a  city  may  be  very  good  when 
viewed  from  one  angle,  but  very  poor  when  viewed  from  an- 
other. Take  the  following  instances:  When  typhoid  fever 
and  tuberculosis  are  considered,  Cincinnati  holds  the  first 
and  the  eleventh  positions  respectively.  Pittsburgh,  as  a 
rule,  has  a  poor  rating,  but  that  from  tuberculosis  is  very 
good.  In  the  same  way  New  Orleans,  which  generally  has  a 
poor  rating,  stands  very  well  when  scarlet  fever  and  whooping 
cough  are  considered. 

Table  XIII  indicates  in  a  way  the  line  of  health  work  which 
should  be  most  energetically  undertaken  by  each  city.  A 
city  with  a  poor  rating  from  typhoid  fever  needs  to  devote 
more  attention  and  more  work  to  the  problem  of  eradicating 
this  disease  than  to  diseases  which  give  it  a  good  standing. 

The  tables  also  furnish  a  basis  on  which  to  select  a  living 
place.  A  person  with  young  children  would  not  select  Cleve- 
land as  a  place  in  which  to  live  because  of  the  poor  standing 
which  this  city  has  in  the  matter  of  diarrhoea  of  early  child- 
hood. In  the  same  manner,  anyone  who  wished  to  escape 
tuberculosis  would  not  select  New  Orleans,  and  so  on. 

By  comparing  the  average  ratings  and  those  based  upon 
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the  standardized  death  rates,  a  general  idea  can  be  obtained 
of  the  relative  ranking  of  the  cities  considered  from  all  points 
of  view. 

In  conclusion  it  seems  reasonable  to  make  the  following 
deductions: 

1.  The  use  of  a  life  table  furnishes  the  best  single  means 
of  comparing  communities  in  regard  to  their  health. 

2.  The  use  of  standardized  death  rates  constitutes  the 
next  best  method,  and  it  is  much  to  be  preferred  to  the  use 
of  the  crude  death  rates. 

3.  The  infant  mortality  rate  is  not  a  satisfactory  index 
of  the  health  of  the  community,  because  in  most  instances 
there  is  no  accurate  method  of  expressing  it. 

4.  The  death  rates  from  the  various  infectious  diseases 
do  not  give  comparable  results.  The  death  rate  from  a  single 
disease  apparently  does  not  give  a  just  and  fair  representation 
of  the  healthfulness  of  a  city.  In  judging  the  healthfulness 
of  a  city,  such  rates  should  therefore  be  used  with  care  and 
discretion. 
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THE  IMPROVEMENT  OF  STATISTICS  OF  CAUSE 

OF  DEATH  THROUGH  SUPPLEMENTARY 

INQUIRIES  TO  PHYSICIANS. 

Bt  Louis  I.  Dublin,  StoHsticiant  and  Edwin  W.  Kopp,  Chief  Clerk,  StatiS' 
iical  Bureau,  Metropolitan  Lift  Insurance  Company,  New  York, 


The  extension  of  the  registration  of  vital  statistics  and  the 
consequent  increase  in  the  amount  of  available  data  on  Ameri- 
can mortality  have  resulted  in  recent  years  in  the  development 
of  a  critical  spirit  toward  these  statistics.  When  data  were 
scant,  they  were  perforce  accepted  with  little  or  no  question; 
today  we  are  justified  in  inquiring  to  what  extent  the  returns 
are  an  accurate  picture  of  the  actual  conditions.  Perhaps 
enough  material  is  now  at  hand  to  enable  one  to  separate  the 
probably  true  from  the  uncertain  in  our  mortality  returns. 
This  questioning  is  clearly  warranted  by  the  likelihood  that 
the  sources  of  oiu:  statistics  will  thus  be  improved.  It  is  only 
as  our  basic  material  is  sound  that  the  death  rates  we  quote 
have  real  value. 

The  chief  source  of  error  in  the  statistics  of  mortality  is,  of 
course,  the  imcertainty  of  the  primary  diagnosis  made  by  the 
physician  certifying  to  the  cause  of  death.  A  group  of  clini- 
cians and  pathologists,  represented  by  Cabot,*  Oertel,t  and 
Emerson,t  have  in  recent  years  contributed  stimulating  and 
constructive  studies  of  the  general  reliability  of  diagnoses 
made  in  fatal  cases.  These  writers  point  out,  for  example, 
that  the  acute  infections,  like  typhoid  fever,  scarlet  fever,  and 
diphtheria,  and  those  conditions  which  are  usually  of  long 
duration  and  present  distinct  clinical  pictures,  like  pulmonary 
tuberculosis  and  the  external  cancers,  furnish  no  special  dif- 
ficulties of  diagnosis  to  the  physician,  and  statements  with 
regard  to  them  may  be  accepted  without  further  question* 
On  the  other  hand,  bedside  diagnoses,  even  in  our  best  hospi- 

«  Cftboi,  Richard  C.  M.D.:  Diagnostic  FitfaOt  I  dentified  during  a  Study  of  Three  Thousand  Autopsiea 
Journal  Amer.  Medical  Am%  December  28,  1912. 

t  Oertel«  Hont,  M  J).:  The  Inaccuracy  of  American  Mortafity  Statiitics,  Amariean  Underwriter,  May» 
1013. 

tEmtfBon.  Havea.  MJ).:  Reliabifity  of  Certain  Classei  of  Death  Certificates,  Amer.  Jour.  PubBo, 
HMUh.  August.  1916. 
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tals,  of  Bright's  disease,  of  cerebral  hemorrhage  and  apoplexy, 
and  of  certain  of  the  heart  affections  are  very  frequently  not 
confirmed  by  autopsy,  while  other  determinative  conditions  are 
shown  to  have  been  the  primary  cause  of  death.  Relief  from 
this  fundamental  difficulty  is  not  within  the  control  of  sta- 
tisticians, but  will  depend  entirely  upon  the  improvement  of 
autopsy  facilities  and  the  general  rise  of  standards  of  medical 
education.  A  Committee  of  the  Vital  Statistics  Section  of  the 
American  Public  Health  Association  is  now  actively  engaged 
in  considering  the  International  List  of  Causes  of  Death  from 
this  point  of  view,  registering  its  conclusions  as  to  those  titles 
which  can  be  accepted  with  considerable  certainty  even  in  the 
absence  of  an  autopsy,  as  against  those  which  must  be  con- 
sidered as  tentative  assignments  only,  unless  based  on  autopsy 
findings. 

The  present  paper  bears  on  the  remedy  for  a  second  im- 
portant source  of  error  which  is  largely  within  the  scope  and 
control  of  statisticians.  Fortunately,  this  remedy  can  be  ap- 
plied at  once  and  surprisingly  large  corrections  in  the  death 
rate  for  certain  causes  can  be  made  available.  The  method 
of  procedure  consists  in  attempting  to  secure  from  physicians 
completer  statements  as  to  the  cause  of  death,  in  those  cases 
where  the  returns  on  the  death  certificate  are  given  vaguely  or 
indefinitely,  or  where  there  is  evidence  that  the  original  state- 
ments do  not  tell  the  entire  story.  Thus  physicians  often 
report  conditions  like  *' acute  nephritis"  as  the  cause  of  death, 
and  do  not  refer  at  all  to  the  primary  condition,  such  as  '*  scarlet 
fever,''  "influenza,"  or  ''alcoholism,"  which  was  present  and 
known  to  them.  Again,  *' peritonitis"  is  frequently  reported 
inthout  reference  to  the  "appendicitis"  or  to  the  "puerperal 
•septicemia"  which  may  have  preceded  it.  The  various  forms 
•of  death  by  violence  are  still  reported  vaguely,  and  without 
due  regard  for  the  statistical  requirements  of  assigment  to  the 
International  list  of  Causes  of  Death.  Certificates  frequently 
do  not  permit  one  to  determine  whether  death  was  due  to 
accident,  suicide,  or  homicide,  and  what  was  the  means  and 
character  of  the  injury. 

This  report  is  not  the  announcement  of  a  discovery  in  the 
field  of  statistics.     It  is  simply  an  attempt  to  put  on  record 
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the  results  of  a  method  followed  for  four  years  in  the  Statistical 
Bureau  of  the  Metropolitan  Life  Insurance  Company,  in  ihe 
treatment  of  the  industrial  mortality  exp)erience  of  that  com- 
pany. We  have  realized  that,  if  our  material  on  the  mortality 
of  the  American  working  classes  is  to  be  utilized  to  the  full, 
every  eflfort  must  be  made  to  improve  the  quality  of  the  basic 
data,  especially  since  for  many  diseases  and  conditions  the 
death  rate  is  decidedly  modified  by  the  extent  to  which  the 
query  system  is  applied.  The  method  is  essentially  that  fol- 
lowed by  the  Registrar-General  of  England  and  Wales,  and  by 
the  Division  of  Vital  Statistics  in  the  United  States  Census 
Bureau.  We  desire  at  this  point  to  acknowledge  our  in- 
debtedness to  Mr.  George  H.  Van  Buren,  Chief  of  that  Divi- 
sion, who  aided  materially  in  the  introduction  of  the  method 
into  our  oflBce.  Both  the  English*  and  the  American  t  bureaus 
have  already,  in  their  annuals  and  in  other  publications,  called 
attention  to  the  changes  resulting  from  their  systems  of  in- 
quiry. A  preliminary  statement  of  the  results  obtained  by 
otu:  office  appeared  in  the  December,  1913,  issue  of  this  Quab- 
TERLY.t  In  the  present  paper  we  shall  discuss  the  effects  upon 
our  returns  on  the  basis  of  the  much  more  extensive  data  now 
available.  It  is  our  hope  that  this  complete  statement  will 
encourage  other  workers  to  similar  efforts,  and  that  in  this 
way  the  returns  of  health  departments  and  insurance  com- 
panies may  become  more  accurate  and  comparable. 

The  technical  procedure  is  as  follows:  The  death  certificates 
attached  to  the  claim  papers  are  carefully  examined,  and  the 
staff  engaged  in  this  work  determine  whether  the  statement 
of  cause  of  death  given  by  the  physician  is  satisfactory  and 
complete  for  purposes  of  assignment.  Statements  of  cause  pre- 
senting no  diflSculty  are  at  once  classified  according  to  the 
International  List  of  Causes  of  Death.  Joint  causes  are  classi- 
fied according  to  the  precedents  and  rules  of  the  International 
Committee,  as  best  exemplified  by  the  methods  of  the  United 

*  Rei3itrar-Geiier»I  of  Births,  Deaths  ftod  Marriages.    Report,  1013,  p.  LXXIX. 
tBunan  of  the  Census.    MortoHty  Statistics,  1911,  p.  36. 

Boreaii  of  the  Census.    Mortality  Statistics,  1912,  p.  28. 

Van  Bnrai,  Geo.  H.:  Mortality  Statistics  and  the  Physician,  Amer.  Jour.  Pub.  Health,  Dec.,  1915. 

Emerson,  Haven,  loc.  cU, 
X  Dabfin,  Louis  I.;  Eopf,  Edwin  W.:  Experiment  in  the  Compilation  of  Mortality  Statistics,  this  Qnavw 
terly.  Dee.,  1913. 
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States  Census  Bureau.  Wherever  the  statement  of  cause  is 
considered  unsatisfactory  for  classification,  or  where,  from 
the  statement  presented  to  the  Company  by  the  claimant  or 
from  other  available  sources,  there  is  an  indication  that  a 
serious  condition  not  mentioned  on  the  certificates  has  con- 
tributed to  the  death,  or  where  additional  information  is 
required  before  a  satisfactory  assignment  can  be  made,  a  letter 
of  inquiry,  asking  for  the  facts,  is  sent  to  the  physician.  Cleri- 
cal labor  is  minimized  wherever  possible  through  the  use  of 
form  letters.  A  codified  series  of  questions  is  employed,  and 
the  examiners  indicate  to  the  typists  the  question  which  is  to 
be  inserted  in  the  form.  The  following  is  a  copy  of  one  of  our 
series  of  letters  sent  to  physicians: 

New  York  Cmr 
Dear  Doctor: 

This  Company  is  analyzing  its  mortality  experience  for  the  year  191  , 
and  in  order  that  we  may  be  able  to  classify  accurately  the  death  of 

who  died  on  ,  and  whose  certificate  you  signed,  we 

most  respectfully  ask*you  to  send  us  the  following  information  in  addition 
to  the  statement  now  appearing  on  the  death  claim,  viz. : 
Acute  nephritis 
Additional  data  desired: 
Kindly  indicate  the  primary  cause  of  the  ACUTE  NEPHRITIS.    Due 
to  any  contagious  or  infectious  disease  (scarlet  fever,  typhoid  fever,  etc.)? 
Directly  due  to  alcoholism  or  exposure?    Traumatic?    If  so,  means  of 
injury? 

The  claim  was  duly  paid  by  this  Company  under  date  of  191  , 

and  this  desired  information  will  be  us^  for  statistical  purposes  only.  We 
are  confident  that  your  interest  in  the  advancement  of  the  scientific  study  of 
Causes  of  Death  will  prompt  you  to  comply  with  our  request,  and  we  beg 
you  to  accept  our  thanks.  A  stamped  envelope  is  enclosed  for  your  reply. 
Very  respectfully  yours, 

Statistician, 
(Please  answer  here) 
15 

At  first  we  proceeded  cautiously,  inquiring  only  as  to  the 
means  and  character  of  the  injury  in  cases  of  ill-defined  violence. 
We  also  asked  for  the  causes  for  the  relief  of  which  operations 
were  performed  (when  expressions  such  as  "operation,"  "sur- 
gical shock,"  or  "laparotomy"  were  reported  with  no  addi- 
tional data),  the  causes  contributing  to  "  peritonitis,"  and  the 
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more  exact  location  of  cancers  and  tumors.  We  asked  for 
additional  information  when  the  terms  were  "dropsy,"  "heart 
failure,"  and  others  of  like  character  included  in  the  designa- 
tion "Ill-defined  Diseases"  in  the  International  Classification. 
The  scope  of  our  questions  has  since  been  much  extended. 
The  following  questions  indicate  the  lines  along  which  inquiry 
is  now  made: 


Undbsibablb  Returns  and  Character  of  Inquiry  Made. 


Undesirahle  Reiumn, 
1.  "Injury,"  "Gunahot- 
Wound,"  "Drowning," 
"Accidental  death,"  or 
other  Hi-defined  vio- 
lence. 

2.  "Operation,"     "Hysterec- 

tomy," "Laparatomy." 

3.  "PeritonitiB." 


4    ' '  Acute  nephritis. " 


6.  "Meningitis,"   or   "Cere- 
brospinal    meningitis. " 


6.  "Apoplexy." 

7.  "Paralysis." 


8- . "  General  paralysis  of  the 
insane." 

9.  "Locomotor   ataxia." 


Inquiry. 

Was  death  due  to  accident,  suicide,  or 
homicide?  If  accident,  what  kind  of 
accident  was  the  primary  cause  of 
death  (steam  railroad,  street  car,  faU, 
etc.)? 

What  was  the  cause,  for  the  relief  of 
which  the  operation  was  performed? 

Was  the  peritonitis  secondary  to  typhoid 
fever?  To  tuberculosis?  To  puer- 
peral septicemia?  To  appendicitis? 
If  postoperative,  what  was  the  primary 
cause?  Was  it  accidental,  suicidal, 
or  homicidal?  If  so,  what  was  the 
means  of  injury? 

What  was  the  primary  cause?  Was  it  a 
contagious  or  infectious  disease  (scar- 
let fever,  typhoid  fever,  etc.)?  Was 
it  directly  due  to  alcoholism  or  ex- 
posure? Was  it  traimiatic?  If  so, 
what  was  the  means  of  injury? 

Was  it  epidemic?  Tuberculous?  Was  , 
it  simple  meningitis  following  lobar 
pneumonia,  t3rphoid  fever,  or  any  other 
contagious  or  infectious  disease?  Was 
it  traumatic?  If  so,  what  were  the 
means  and  nature  of  the  injury?  Was 
it  accidental,  suicidal,  or  homicidal? 

Was  this  a  case  of  cerebral  hemorrhage? 

Was  it  superinduced  by  cerebral  hemor- 
rhage? Was  it  a  case  of  spinal  paraly- 
sis?  Of  general  paralysis  of  the  insane? 

Was  it  due  to  S3rphilis?  If  so,  was  the 
presence  of  S3rphilis  determined  by 
history  or  tests? 

Was  it  of  syphilitic  origin?  Traumatic? 
If  so,  what  was  the  means  of  injury? 
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10.  "Progressive  paralysis." 


11.  "Tumor.' 


12.  "Cancer." 

13.  "Abscess." 


14.  "Burns.' 


15.  Any    terminal    condition, 

origin  not  stated,  such  as 
"Septicemia,"  "Con- 
vulsions,"  or  "Hemor- 
rhage. " 

16.  "Acute     cardiac      dilata- 

tion," "Heart  failure." 

17.  "Pneumonia." 


Was  it  due  to  a  spinal  lesion?  Was  it 
directly  or  remotely  due  to  cerebral 
hemorrhage? 

Was  it  malignant?  What  was  its  loca- 
tion? 

What  was  its  location? 

What  waa  its  location?  What  was  its 
nature  and  cause?  Was  it  tubercul- 
ous?   Traimiatic? 

Was  death  primarily  due  to  bums  re- 
ceived in  burning  building?  (Such 
deaths  are  separately  classified.) 

What  was  the  primary  cause? 


What  was  the  primary  cause? 

Was  it  lobar,  bronchial,  grippal,  or  tuber- 
culous? Was  it  traumatic?  If  so,  was 
death  due  to  accident,  suicide,  or  homi- 
cide, and  what  was  the  means  of  injury? 


At  the  present  time  we  are  querying  about  8.5  per  cent,  of 
the  certificates  of  death  received  in  our  office.  Satisfactory- 
replies  are  obtained  from  physicians  in  about  three  quarters 
of  the  cases;  the  proportion  varies  somewhat  with  the  con- 
dition queried.  Changes  are  made  in  the  classification,  as 
the  result  of  inquiry,  in  about  70  per  cent,  of  the  replies  re- 
ceived. It  is  a  pleasure  at  this  time  to  acknowledge  our  in- 
debtedness to  the  thousands  of  physicians  whom  we  have  ad- 
dressed, and  who,  without  reimbursement,  have  put  at  our 
disposal  their  time  and  opinion  in  order  to  help  in  the  campaign 
to  improve  vital  statistics.  It  is  an  encouraging  commentary 
on  the  scientific  interest  of  the  American  practitioner  that  such 
a  large  return  could  be  received. 

The  following  table  shows  the  principal  titles  in  which  changes 
in  assignment  were  made;  it  shows  the  number  of  deaths 
that  would  have  been  assigned  to  each  title  without  inquiry, 
the  number  actually  assigned  after  inquiry,  and  the  ratio  of 
the  latter  number  to  the  former.  The  titles  are  arranged  in 
the  increasing  order  of  these  ratios. 
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TABLE  L 
NUMBER  OF  DEATHS  FROM  CERTAIN  CAUSES,  BEFORE  AND  AFTER  INQUIRT.  AND 
PROPORTION  OF  LATTER  TO  FORBIER  ARRANGED  IN  INCREASING  ORDER  OF 
PROPORTIONS. 
MetropofiUn  life  Insormiioe  Company,  Industrial  Dqpartment;  Mortafiiy  Experienee,  1911-1914. 


Cause  of  Death. 


List  Number. 


Title. 


Deaths 
before 
Inquiry. 


after 
In(iuiiy. 


Deaths  after 

Inquiry,  per  100 

Deaths  before 

Inquiry. 


185 
117 
06C 
081 
016 

062 
186 
067 
119 
020 
094 
045 

092 
061 

120 


156-163 


040 

006 
001 
155 
006 
007 


031 
041 

042 

108 
043 

044 
064 
182 
091 
183-184 
010 
A63 
030 
051 
056 
172 
037 
088 
A61 


Fractures  (causes  not  specified) 

Smple  pentoniti» 

Paralysis  without 

Smpke  meningitis 

Other  tumors  (tumors  of  the  female  genital 

organs  excepted) 

Locomotor  ataina 

Other  external  violmce 

General  paralysis  of  the  insane. 

Acute  n^uitis 

Purulent  infection  and  septio 


PuinuHiary  congestion,  pufanooary  apoplexy . . . 
Cancer  and  othv  mahgnant  tumors  of  other 

OTgans  or  of  organs  not  specified 
Pneumraia  (lobar  and  undefined) . 
Diseases  of  the  arteries,  atheruna,  aneurysm, 

etc 

Briefs  disease 

Tuberculosis  of  the  hmgs. . 

Dii^theria  and  croup 

OtW  suiddes 

Other  forms  of  tuberculosis 

Cancer  and  other  malignant  tuniOTs  of  the  stom- 

ach 


Whooping  cou^. 

Typhoid  fever . . . 

Suicide  by  poison. 

MeasleB 

Scarlet  ferer 

Cancer  and  othw  malignant  tumors  of  the  buc- 
cal cavity 

Abdominal  tuberculosis 

Chancer  and  other  malignant  tumors  of  the  peri- 
toneum, intestines,  rectum 

Cancer  and  othw  malignant  tumors  of  the  fe- 
male ^nital  organs 

Ai^ioidicitis  and  typhlitts. 

Cancer  and  other  malignant  tumors  of  the 
breast 

Cancer  and  other  malignant  tunuvs  of  the  skin 

(Cerebral  hemorrhage  and  apoplexy. 

H(»nicide  by  firearms 

Bronchopneumcmia 

Homicide  by  other 


Other  diseases  of  the  qnnal  cord. 

Tuberculous  meningitis 

Exof^thahnic  goitre 

Aloohofism  (acute  or  dironio) 

Traumatism  by  fall 

SyphiUs 

Qonoooocus  infection 

Orebroqnnal  fever 


1,484 
1,180 
3,340 
3,752 


853 
2.067 

2.679 

4313 
3,807 

2,089 

574 

21,727 

1.443 

9.133 

792 
3.995 
1.248 
2.656 

368 

1353 

3375 

1322 

50 

138 


545 

711 

2390 

2334 


266 

196 

714 

558 

1,456 

1.158 

2,042 

1,627 

4,186 

3375 

820 

725 

749 

664 

3,650 

3379 

27,740 

26399 

6390 

6,199 

32354 

32,745 

60,486 

60318 

8350 

8381 

2.660 

2.674 

6.063 

6,120 

8304 

8,932 

1,995 

2,025 

6343 

6.440 

1,666 

1.696 

3,137 

3316 

3.681 

3,778 

2,133 

2,769 

5,003 
3.959 

2.195 

604 

23.029 

1332 

9.708 

848 

4370 

1389 

3.024 

433 

1.633 

4.432 

2.350 

115 

536 


86.7 
60.8 
62.6 
67.5 

73.7 
78.2 
79.5 
79.7 
80.6 
88.4 
88.7 

89.8 
94.8 

97.0 
99.7 
100.2 
100.4 
100.5 
100.6 

101.5 
101.5 
101.5 
101.8 
102.5 
102.6 

103.2 
103.2 

103.4 

103.9 
104.0 

105.1 
105.2 
106.0 
106.2 
106.3 
107.1 
109.4 
111.8 
113.9 
117.7 
120.7 
124.0 
177.8 
230.0 
388.4 


The  indefinite  title  "fractures  (cause  not  specified)"  shows 
the  greatest  reduction  in  the  number  of  assignments.  The 
number  of  deaths  after  inquiry  is  only  36.7  per  cent,  of  the 
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number  originally  returned.  In  view  of  the  fact  that  the 
number  of  persons  exposed  is  constant,  the  decrease  in  the 
number  of  deaths  is  accompanied  by  a  corresponding  reduction 
in  the  death  rate.  We  may,  therefore,  say  that  the  final  death 
rate  for  this  cause  was  63.3  per  cent,  less  than  the  one  which 
would  originally  have  been  quoted.  Such  general  titles  as 
"other  external  violence'*  and  "cancer  of  organs  not  speci- 
fied" were  in  like  manner  greatly  reduced  through  the  deter- 
mination of  the  nature  of  the  violence,  or  of  the  location  of  the 
cancer.  Considerable  reductions  were  obtained  upon  inquiry 
into  the  character  of  such  returns  as  "paralysis"  and  "loco- 
motor ataxia";  for  in  such  cases  added  information  with  ref- 
erence to  blood  tests,  etc.,  gave  suflScient  data  upon  which  more 
definite  assignments  could  be  made.  On  the  other  hand,  a 
large  number  of  causes,  especially  those  referring  to  the  in- 
fectious diseases,  show  very  little  change.  Tuberculosis  of 
the  lungs,  for  example,  shows  an  increase  of  but  .2  per  cent. 
The  infectious  diseases  of  children,  such  as  "measles"  and 
"scarlet  fever,"  give  somewhat  greater  percentages  of  in- 
crease, 2.5  and  2.6  respectively;  these  increases  were  made  at 
the  expense  of  terminal  conditions,  such  as  ''hypostatic  pneu- 
monia" and  "acute  nephritis,"  which  are  very  often  given  as  the 
causes  of  death.  Cancers  of  definitely  specified  organs  were 
considerably  increased  in  the  number  of  assignments,  with  a 
corresponding  increase  in  the  rates.  Thus  "  cancer  and  other 
malignant  tumors  of  the  breast,"  of  which  there  are  many 
cases,  showed  an  increase  of  5.1  per  cent,  in  the  death  rate. 
Such  socially  significant  titles  as  "alcoholism,"  "syphilis," 
and  "gonococcus  infection"  gave  very  marked  rates  of  in- 
crease, 20.7,  77.8,  and  130.0  per  cent.,  respectively.  That  we 
could  add  two  thirds  as  many  deaths  as  were  originally 
assigned  to  "syphilis"  is  in  itself  sufficient  justification  for 
the  effort  involved  by  our  method.  The  greatest  percentage 
of  increase  is  shown  by  the  title  "cerebrospinal  fever,"  which 
was  increased  from  138  to  536  deaths,  or  nearly  fourfold. 

The  more  definite  titles  to  which  some  of  the  undesirable 
titles  were  changed  are  shown  in  the  following  table: 
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TABLE  n. 

ILLJ>EFINED  CAUSES  OF  DEATH,  AND  DEFINITE  TITLES  TO  WHICH  RE-ASSIGNED, 

BY  NUMBER  AND  PERCENTAGE  OF  CHANGE  IN  CLASSmCATION. 

MeinpoltUii  lifo  Insarmnoe  Company,  Indutrial  Department;  Mortality  Eiperienoe,  1011-1914. 


m-Defined  Term 

aeClawified 
before  Incjuifj* 


THle  Aflrigned  after  Inquiry. 


Number  and  Per* 
oentaye  of  Cbanget 
in  CkwBification. 


Num- 
ber. 


Pereentan 
of  Total 
RepBet. 


Total  ehangei  from  "Puerperal  infection  and  eepti- 


Pomknt  idection  and 
(Total  repGai,  184.) 


Caneer  and  other  mallg* 

nant  tumors  of  other 

organe  or  of  orsam 

notepeeified 

(Total  repliei.  672.) 


Meningitif 
(Total  rq>]iei,  1,853.) 


not  epeci> 


Loeomotor  ataxia 
(Total  repliea,  321.) 


(**  Other  diaaeei  of  the 
Puerperal  ieptioemia 
Acute  abeeem 
Other  titlee 

Total  changM  from  "(dancer 

fied" 

Cancer  and  other  maHmant  tnmore  of  the  buccal  cavity 
Cancer  and  othw  mangnant  tumors  of  the  stomadi 
Cancer  and  other  malignant  tumors  of  the  peritoneum 
Cancer  and  other  malignant  tumors  of  the  female  gen> 

ital  organs 

Cancer  uid  other  malignant  tumors  of  the  breast. 
Cancer  and  other  malignant  tumors  of  the  skin. . . 

Other  titles 

Total  changes  from  **  Meningitis'' 

Tuberculous  meningitis 

C?erebroq)inal  fever 

Pneumonia ^... 

Diarrhea  and  enteritis— 2  years  and  over 

Other  titles 

Total  changes  from  **  Locomotor  ataxia  ** 


/Syphilis 
lOthertil 


titles 

Total  changes  from 


'Paralysis  without  specified 


farabsis  without  speci- 
fied cause 
(Totalreplies.  1,449.) 

General  paralysis  of  the 

(Total  repfies,  956.) 

Ovganie  diseases  of  the 
beartf» 
(Total  replies,  714.) 

Diseases  of  the  arteries, 
atheroma,    aneurysm, 
etc 
(Total  repfies,  603.) 

Fbeumonia't 

(Total  repfies,  3,005.) 


{**  Other  diwseBi  oi  the  sjnnal  cord" 
C^er^val  hemorrhage.  ai>oplexy 
Goieral  paralysis  <x  the  i 
Other  titles 

ToUl 


changes  from  "General  paralysis  of  the  in- 


/  Syphifis 

(cither  titlee 

Total  changes  from  "Organic  diseases  of  the  htert' 
( Cerebral  hemorrhage,  apoplexy 


[Other  titles. 

Total  changes  from  "Diseases  of  arteries,  etc' 

(Syphifis 
Ciwebral  hemorrhage,  apoplexy 
Other  titles 

Total  changes  from ' 

ITnflnenia 
Brondiopneumonia 
Lobar  pneumonia 
Other  titles 


1S4 

6 
54 

8 
66 


25 
75 
61 

148 

83 

28 

3 

294 

363 

79 

62 

436 

Its 

148 
15 

175 
885 
80 
119 

Ul 

491 

40 

SM 

46 

72 
146 
tl7 

65 
166 

86 
1,7S4 
228 
586 
577 
363 


7S.8 
3.3 

29.3 
4.3 

35.9 

74.« 
4.4 

13.1 
10.7 

25.9 
14.5 

4.9 

.5 

74.7 

17.8 

22.0 

4.8 

3.8 
26.4 
ft.8 
46.1 

4.7 

84.« 

12.1 
61.1 
5.5 
8.2 

ff.f 

51.4 
4.2 
17. • 
6.4 
10.1 
20.4 
fS.t 
10.8 
27.5 
14.3 
18.4 
7.6 
19.5 
19.2 
12.1 


*  Most  of  the  terms  inehided  under  the  title  "organic  diseases  of  the  heart"  are  fairly  definite.  How- 
ever, eert«n  expresnons  like  "acute  cardiac  dilatation"  and  "cardiac  insuffideDcy"  are  often  reported 
when  they  axe  only  terminal  symptoms  of  other  diseasei.    It  is  these  expreesions  that  are  covered  by 

fAsMgnmente  to  "kibar  pneumonia"  should  be  regarded  as  oonfirmatbns  of  original  assignments  to 
**  rather  than  as  changes. 
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n-Defined  Tenn 

MClMiified 

before  Inqoiiy. 


Title  AiHcned  ftfter  looaiiy. 


Number  And  Ptt^ 


Num- 
ber. 


Fereentaie 
oTTotia 
Bepfiei. 


Puhnonary  coDceetioD, 
puhnonary  ap<q;>lezy 
(Totel  replies,  155.) 


Peritoiuii8--ii 
peral 
(Totelrepliei,575.) 


Acute  nephritis 

(Total  replies,  1,035.) 


Other  diseases  of  the 
uterus 
(Total  replies,  178.) 


Traumatism  fav  firearms 
(TotelrepUes,110.) 


Fractures  (cause  not 
qjecified) 
(ToUlreplies,  1.045.) 


Other  external  violence 
(Totel  replies,  504.) 


Total  changes  from  "pulmonary  apoplexy** 
Organic  dlsessBS  of  the  neart 


ChJnmio  brtmchitis, 
Pneumonia 
Bright's_ 
Other  titles 
Total  changes  from  ''Simple  peritonitis 

Abdominal  tuberculosis 

Diarrhea  and  enteritis— 2  years  and  over. 

Appendicitis  and  typhlitis 

Salpingitis  and  other  diseases  of  the  female  genital 


Pueiperal  septicemia. 
Other  titles 


Total  changes  from  "Acute  nephritis'* 

Scarlet  fever 

Influenia 

Akobolian  (acute  or  chronic) 

Bright's  disease 

Other  titles 

Total  changes  from  "Other  diseases  of  the  uterus' 

Gonocoocus  infection 

Cancer  and  other  malignant  tumors  of  the  female  gen> 

ital  organs 

Uttfine  tumor  (noncancerous) 

Cysts  and  other  tumors  of  the  ovary 

Salpingitis  and  other  diseases  of  the  female  genital 


Puerperal  septicemia. 
Other  titles 


Total  dianges  from  traumatism  by  firearms. 

I  Suicide  by  firearms 

\  Homicide  by  firearms 

I  Other  titles 


Total  changes  from  "Fractures   (cause  not  speci- 
fied)"  

Traumatism  by  fall 

Traumatism  l^  crushing—electric  railway 

Traumatism  by  cnishinip— rteam  railway 

Traumatism  by  crushing— automobiles. 

Traumatism  by  crushinc^-other  vdiicles 

Traumatism  by  other  meau 

Other  titles 

Total  changes  from  "Other  external  violence". . , 

Purulent  infection  and  septicemia 

Traumatism  by  fall 

Traumatism  by  machines 

Traumatism  by  crushing— steam  railway 

Traumatism  by  crushing— electric  railway 

Traumatism  by  crushing— aut(Hnobiles 

Traumatism  by  crushing— other  vehicles 

Other  titles 


IU^)efined< 

(Total  replies,  442.) 


Total  changes  from  "Hi-defined 
Malaria. 


Tuberculosis  of  the  lunn 

Orpnic  disesses  of  the  heart. 

Bnght's  disease 

Other  titles 


15 

6 

8 

8 

02 

47t 

44 

20 

105 

45 

80 

170 

8tt 

08 

75 
213 

74 
409 
110 

15 

7 
18 
0 

21 
85 
22 
•i 

0 

87 

2 


040 
33 
25 
27 
51 
57 

110 

4tt 

15 

101 
23 
29 
10 
17 
37 

102 

tS9 
15 
18 
83 
21 

185 


•S.O 

9.7 
3.9 
5.2 
5.2 
40.0 
8S.8 
7.7 
3.5 
18.3 

7.8 
15.0 
80.0 
4S.4 

8.5 

8.9 
11.0 

3.8 
21.1 
•8.8 

8.7 

4.0 
7.5 
3.5 

12.1 
20.2 
12.7 
78.8 

5.0 
78.1 

1.7 

88.8 

01.8 
3.2 
2.4 
2.0 
4.9 
5.5 

10.5 

78.4 
3.0 

81.9 
4.0 
5.8 
3.2 
3.4 
7.3 

20.2 

78.8 
3.4 
4.1 

18.8 
4.8 

41  9 
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Letters  were  received  from  physicians  in  connection  with 
1,653  cases  originally  diagnosed  as  "meningitis."  In  1,234 
of  these  cases,  or  74.7  per  cent.,  t^e  classification  was  changed 
to  other  and  more  definite  titles.  "Cerebrospinal  fever" 
received  22  per  cent,  of  the  original  "meningitis"  retmns; 
''tuberculous  meningitis,"  17.8  per  cent.;  and  "pneumonia 
(lobar  and  undefined),"  4.8  per  cent.  The  title  "paralysis 
without  specified  cause"  was  the  subject  of  1,449  replies;  the 
classification  was  changed  in  1,259  instances,  or  86.9  per  cent. 
The  larger  proportion  (61.1  per  cent.)  of  these  "paralysis 
without  specified  cause"  cases  were  classified  under  "cerebral 
hemorrhage  and  apoplexy."  "Peritonitis"  was  changed  in 
classification  in  476  out  of  575  cases,  or  82.8  per  cent.  These 
changes  were  credited  chiefly  to  the  titles  "appendicitis  and 
typhlitis,"  "puerperal  septicemia,"  "salpingitis,"  and  other 
diseases  of  the  female  genital  organs. 

Ill-defined  returns  of  "traumatism  by  firearms"  were 
changed  in  79.8  per  cent,  of  the  cases  queried.  The  greater  part 
(73.1  per  cent.)  of  these  deaths  was  assigned  to  the  title  "homi- 
cide by  firearms."  "Fractures  (cause  not  specified)"  were  a 
fruitful  source  of  additions  to  the  class  of  "traumatism  by 
fair  * ;  646  ill-defined  fractures  (61.8  per  cent.)  were  so  assigned. 

After  this  examination  of  the  ill-defined  terms  and  the  more 
definite  titles  to  which  they  were  assigned,  we  may  proceed 
naturally  to  the  other  aspect  of  the  change;  namely,  to  de- 
termine how  the  mortality  is  constituted  in  those  causes  which 
show  an  increase  in  the  number  of  deaths.  This  is  indicated 
by  Table  III. 
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TABLE  m. 

ADDITIONS  TO  CERTAIN  CAUSES  OF  DEATH  FROM  INDEFINITE  TITLBS,  NUMBER 

AND  PERCENTAGE  CHANGED  FROM  EACH  INDEFINITE  TITLE. 

Metropolitan  life  Inminuioe  Company,  Industrial  Department;  Mortafity  Experienee,  191M914. 


Canae  of  Death  Title 
Reoeiying  AdditiooB. 


Title  before  Inquiry. 


Additions. 


Number.  Per  Cent. 


Typhoid  fever 


Measles 


Scarlet  fever 


Whooping  eoogh 


Diphtheria  and  oroup 


Inflnenia 


Tuberculosis  of  the  lungs 


Tuberculous  meningitis 


Total  dianges  to  "  typhoid  fever" 

Simple  meningitis 

Organic  dlseasBS  of  the  heart 

Pneumonia 

Other  diseases  of  the  intestines 

Kmple  peritonitis 

Acute  niephritis 

Bright's  disease 

Cause  of  death  not  specified  or  ill-defined. 
Other  titles 


"searlet  fever" 


Total  changes  to' 
Whooping  oou^. . . 
Simple  meniogitis. . 
Bronchopneumonia . 

Pneumcmia 

Acute  nephritis 

Other  titles 

Total  changes  to  *' 

Simple  meningitis 

Bronchopneumonia 

Pneumonia 

Acute  nephritis 

Bright's  disease 

Other  titles 

"^otal  changes  to  "whooping  cou^" 

Simple  meninntis , 

Convulsions  o7  infants 

Brondiopneumonia 

Pneumonia 

Pulmonary  congestion,  pulmonary  apoplexy. . . 

Acute  nephritis 

Other  titles 

Total  changes  to  "diphtheria  and  croup". . . 

Acute  endocarditis 

Organic  diseases  of  the  heart 

Diseases  of  the  larynx 

Acute  bronchitb. 

Bronchopneumonia 

Pneumonia 

Diseases  of  the  pharynx 

Acute  nephritis 

Other  titles 

Total  changes  to  "infiuoua" 

Simple  meningitis 

Pneumonia 

Acute  nephritis 

Other  titles 

Total  changes  to  "tuberculosis  of  the  lungs" 

Simple  meningitis < 

Organic  diseases  of  the  heart 

Chronic  bronchitis , 

Pneumonia 

Cause  of  death  not  q)ecified  or  ill-defined 

Other  titles 

Total  changes  to  "tuberculous  meningitis". , 

/  Meningitis 

\  Other  titles 


Itl 

29 
3 
6 
6 
16 
21 

a 

3 
15 
89 

3 

19 

9 

81 

13 

14 

98 

7 

4 

3 

08 

6 

11 

48 

.12 

2 

6 

14 

2 

6 

4 

88 

2 

2 

0 

2 

4 

8 

2 

10 

4 

8M 

40 

228 

75 

51 

188 

6 

6 

0 

70 

16 

62 

877 

294 

83 


188.8 

28.7 

3.0 

5.0 

5.9 

15.8 

20.8 

3.0 

3.0 

14.9 

188.8 

3.4 

21.3 

10.1 

34.8 

14.6 

15.7 

188.8 

7.1 

4.1 

3.1 

69.4 

5.1 

11.2 

188.8 

28.7 

4.4 

13.3 

81.1 

4.4 

11.1 

8.9 

188.8 

5.7 

6.7 

17.1 

5.7 

11.4 

8.6 

5.7 

28.6 

11.4 

188.8 

10.2 

57.9 

19.0 

12.9 

188.8 

3.6 

3.6 

3.6 

42.2 

9.6 

37.3 

188.8 

78.0 

22.0 
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Csnae  of  Death  Title 
Beeemng  Additioiit. 


Lo 
Ot 
Ce 
Pa 
G« 
Dt 

SjrpluB. 

1 
Di 
Ot 

Ci 

Cuietr  and  other  malig. 
naat  tvmon  of    the 
stomMhand  liver 

Ot 

Di 
Ot 

Ot 
Ot 

Ci 

Cancer  and  other  inalig- 
mat  tamon  of  the  fo- 
male  genital  oriaoi 

Ot 

U1 
01 
01 

Caneer  and  other  malig- 
nant tumors  of    the 
breast 

Ci 

N. 
Ot 

Si 

Aknholiam 

A( 
Cj 

O 

Cerebrospinal  fever 

lo 

Pi 

apoplexy 

Oi 
D 
Bi 

O 

C( 
P« 
A( 
D 
Pi 

P 
k 
B 

S< 

11 
C 

lo 

Additiona. 


•  See  footnote  on  thk  title  i 
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Caiue  of  Death  Title 
Becdnng  Addtione. 


Title  before  Inqoiry. 


Additioni. 


Number.  FteCeat 


Total  Qhaogee  to  *'diMMee  of  the  artenes,  athenmia, 


I  of  the  arteries. 

aiheroma,  aneuryam 


Bronebopoeamonia 


Fueumonia  (lobar  and 
undefined) 


Appendicitis  and  typh- 
Utis 


Bright's 


Puerperal  state — total 


Puerpwal  septicemia 


Puerperal     albuminuria 
and  oonTulsions 


aneurysm 
Other  diseases  of  the  spinal  eord. 
Softening  of  the  brain. 


Paralysis  without  specified  cause. 
Organic  disessBS  of  the  heart 


Pulmonary  c(»gestion,  pulmonary  apoplexy. . 
Acute  nephritis 


Cause  <^  death  not  specif  or  iU-defiiusd. 

Other  titles 

Total  dumges  to  "bronchopneumonia". 

(Simple  meningitis 
Pneumonia 
Other  titles 

Total  changes  to  "pneumonia" 

Simple  meningitis 

Organic  diseases  of  the  heart 

Pleurisy- 


Simple  peritonitis  (nonpuerp»al) 

Cerebral  hemorrhage,  apoplexy 

Bright's  disease 

Othertitles 

Total  changes  to  "appendicitis  and  typhlitis" 

(Intestinal  obstruction 
Simple  peritonitis  (nonpuerperal) 
Othertitles 

Total  changes  to  "Bright's  disease" 

Cerebral  hemorrhage,  apoplexy 

Organic  diseases  of  the  heart 

Diseases  of  the  art^es,  athax>ma,  aneurysm 

Pulmonary  congestion,  pulmonary  apoplexy 

Acute  nephritis 

Other  diseases  of  the  kidneys  and  annexa 

Senility 

Fractures  (cause  not  q;>ecified) 

Ill-defined  organic  disease 

Other  titles 

Total  changes  to  "puerperal  state— total" 

Purulent  infection  and  septicemia 

Convulsions  (nonpuerperal) 

Pneumonia 

Simple  peritonitis  (nonpuai)aal) 

Acute  nephritis 

Bright's  disease^ 

Uterine  hemorrhage  (nonpuerperal) 

Other  diseases  of  the  uterus 

.  Other  titles 

Total  changes  to  "puerp^al  septicemia".^ 

Purulent  infection  and  septicemia 

Simple  peritonitis 

Diseases  of  the  uterus 

Other  titles 

Total  changes  to  "puerperal  albuminuria  and  con* 

Yulsions' 

'  Convulsions  (nonpuerperal) 

Acute  nephritis 

Bright's  disease 

Other  titles 


Itf 

5 

9 

9 

0 

6 

4 

10 

28 

10 

4 

36 

•69 

32 

586 

42 

SSt 

79 

72 

13 

10 

10 

44 

101 

IM 

6 

105 

45 

tSf 

7 

19 

13 

8 

74 

12 

7 

9 

16 

70 

tt8 

54 

32 

15 

87 

58 

26 

4 

40 

52 

189 

50 

77 

32 

30 

ISf 

32 
54 


199.9 

4.0 

7.1 

7.1 

4.8 

4.0 

8.2 

7.9 

22.2 

7.9 

3.2 

28.0 

199.9 

4.8 

88.8 

6.4 

199. • 

24.0 

21.9 

4.0 

3.0 

3.0 

13.4 

30.7 

199.9 

3.8 

67.3 

28.8 

Itt.f 

3.0 

8.1 

5.5 

3.4 

31.5 

5.1 

3.0 

3.8 

6.8 

20.8 

1999 

14.7 

8.7 

4  1 

23.6 

15.8 

7.1 

1.1 

10.9 

14.1 

199.9 

26.5 

40.7 

16.9 

15.9 

199.  • 

25.6 
43  2 
20.8 
10.4 
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Ohm  off  DMth  Titfe 
BeeaTiac  Adtfitioos. 


TiUe  brfon  Inqaby. 


AdditioM. 


Number.  FtoCaot 


ToUl  dttn^  to  '*mieide'* 


Aoate  poiiioningi 

Absoiptkm  of  adeterious  gBMi  (oonflagratioa  esoepted) 

Tnumatiam  by  firaanns 

Fractures  (eanse  not  speeifled) . 
Othartittoi 


l^amtiaa  bgr  fiilfiag 


Total  ehangMto  "tiaumatMni  bjr  falling  ** 


F^aetnrvB  (eauie  not  speeified) 

Other  extomalTiolenoe 

Other  titles 

ToUl  ehangea  to  "homidde". . . 
Sunple  peritonitia  (nonpoerpvnl)  • 

Traumatism  bjr  fiivarms , 

Fraotnres  (eanse  not  speeified) . . . , 

Other  external  yiolenoe 

Other  titles 


4t 

34 

10 

0 

2 

4 

Mi 

43 

646 

161 

95 

148 

7 

87 

15 

16 

23 


Itt.t 

52.2 
21.7 
13.0 

4.8 

8.7 
IM.t 

4.6 
68.4 
17.0 
10.1 
1M.« 

4.7 
68.8 
10.1 
10.8 
15.5 


Of  the  101  cases  added  to  typhoid  fever,  28.7  per  cent,  were 
originally  classified  as  ''simple  meningitis/'  20.8  per  cent. 
as  "acute  nephritis,"  and  15.8  per  cent,  as  "simple  peritoni- 
tis." There  were  89  additions  to  "measles,"  98  to  "scarlet 
fever,"  46  to  "whooping  cough,"  and  35  to  "diphtheria  and 
croup,"  making  an  addition  of  267  deaths  to  these  four  dis- 
eases of  childhood.  "Acute  nephritis"  played  an  important 
part  in  the  original  assignment  in  all  of  these  four  diseases, 
but  more  especially  in  "scarlet  fever,"  where  68  deaths,  or 
69.4  per  cent,  of  the  changes,  were  originally  so  classified.  In 
like  manner,  "bronchopneumonia"  and  "pneumonia"  (un- 
specified), were  the  original  assignments  in  many  of  these  con- 
ditions; this  applies  particularly  to  "measles"  and  "whooping 
cough."  Except  for  "diphtheria,"  the  indefinite  title  "sim- 
ple meningitis"  is  a  convenient  cloak  for  the  acute  infections 
of  childhood.  "Influenza"  and"  tuberculosis  of  the  lungs" 
both  received  significant  additions  from  the  title  "pneumonia," 
the  former  receiving  228  additional  deaths  and  the  latter  70. 
Of  the  total  changes  to  tuberculous  meningitis,  294,  or  78.0 
per  cent.,  were  originally  classified  as  meningitis. 
.  An  analysis  of  the  sources  of  the  additions  to  syphilis  is 
interesting.  Of  the  1,031  changes  to  this  title,  148  were  from 
locomotor  ataxia,  491  from  general  paralysis  of  the  insane, 
and  104  from  a  large  number  of  conditions,  connected  for  the 
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most  part  with  spinal  lesions.  Our  inquiries  with  reference  to 
"general  paralysis  of  the  insane"  have  definitely  confirmed 
the  virtually  unanimous  opinion  of  clinicians  that  this  condi- 
tion is  syphilitic  in  origin.  So  uniform  is  our  finding,  that  we 
are  considering  seriously  the  advisability  of  discontinuing  our 
inquiries  into  this  condition,  and  assuming  the  existence  of 
syphilis  in  such  cases. 

As  might  be  expected,  the  additions  to  "cancers  of  specified 
organs"  are  at  the  expense  of  the  residual  title,  "cancers  of 
organs  not  specified."  The  importance  of  this  change  is 
obvious  in  view  of  the  increasing  interest  in  the  location  of  the 
malignant  growths.  The  number  of  deaths  from  "acute  and 
chronic  alcoholism"  was  increased  at  the  expense  of  "acute 
nephritis";  213  out  of  289  deaths,  or  73.7  per  cent.,  were  so 
added.  It  will  be  unnecessary  to  go  further  into  this  analysis, 
since  the  various  parts  of  the  table  speak  for  themselves. 

The  foregoing  tables  and  text  are  suflScient  to  indicate  the 
possibiUties  inherent  in  the  intensive  questioning  of  mortaUty 
returns.  It  does  not  lie  within  the  power  of  the  statistician 
to  correct  errors  which  depend  upon  the  diagnostic  abiUty  of 
physicians,  or  upon  circumstances  which  do  not  permit  ade- 
quate opportunity  for  case  observation  or  for  accurate  clinical 
or  pathological  findings.  There  is,  however,  a  class  of  errors 
which  he  can  undoubtedly  reduce  to  a  minimum.  He  can 
raise  the  standard  of  accuracy  in  mortaUty  statistics  by  in- 
viting the  physician  to  give  information  such  as  he  is  able  and 
willing  to  impart.  It  is  reasonable  to  assume  that  the  physi- 
cian will,  at  first,  have  in  mind  not  so  much  the  statistical  use 
of  the  information  which  he  possesses  as  the  immediate  and 
uppermost  clinical  phase  of  the  case.  His  efforts  in  the  last 
stage  of  a  losing  battle  against  disease  or  injiuy  are  so  often  de- 
voted to  combating  serious  complications,  that  he  is  more  than 
Ukely  to  certify  only  the  immediate  and  not  the  primary  cause 
of  death.  The  statistician  can  tactfully  point  out  to  him  an 
error  of  omission.  Experience  has  demonstrated  that,  in  a 
large  proportion  of  cases,  physicians  manifest  suflBcient  interest 
in  the  precision  of  our  vital  statistics  to  supply  the  additional 
and  qualifying  statements.  As  inquiries  are  made,  moreover, 
physicians  become  more  and  more  aware  of  the  requirements 
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of  statistical  technique  in  making  assignments.  An  analysis 
of  our  returns  shows  an  increasing  proportion  of  satisfactory- 
statements  for  certain  causes  of  death.  A  physician  to  whom 
an  inquiry  is  once  sent  will  usually  not  make  the  same  in- 
definite statement  in  his  subsequent  certificates  of  death. 

This  means  for  advancing  the  accuracy  of  cause  of  death 
statistics  is  at  hand  in  every  registration  and  compiUng  office, 
and  it  is  hoped  that  it  will  soon  be  adopted  by  vital  statisti- 
cians generally.  The  fruitful  character  of  the  returns,  af- 
fecting as  they  do  the  basic  material  of  vital  statistics,  the 
simpUcity  of  the  method,  and  its  low  cost  both  in  time  and  in 
money,  indicate  plainly  the  desirability  at  the  present  time 
of  inquiries  to  physicians  as  an  integral  part  of  the  classifica- 
tion of  causes  of  death.  Certainly  the  day  has  arrived  when 
material  cannot  be  admitted  into  the  realm  of  good  vital  statis- 
tics unless  it  has  previously  been  subjected  to  careful  inquiry 
such  as  we  have  outlined  above.  That  is  the  least  which  can 
be  expected,  in  view  of  the  uncertainty  of  much  of  the  material, 
due  in  the  first  instance  to  errors  of  bedside  diagnosis  uncor* 
rected  by  autopsy. 
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STATISTICAL  TABULATION  AND  PRACTICE.* 
Bt  Roland  P.  Falkneb,  Ph.D.,  Alexander  HamilUm  Inetitute, 


Nowadays  the  use  of  statistics  is  widespread  and  resort  to 
tables  or  to  graphic  representation  permeates  modem  litera- 
ture on  all  subjects.  There  seems  scarce  a  subject  under 
heaven  which  someone  does  not  present  to  us  in  tabular 
form  or  seek  to  make  clear  to  us  by  means  of  charts  and  dia- 
grams. What  was  at  one  time  the  peculiar  reserve  of  the 
statistician  and  the  economist  has  become  the  hunting  ground 
of  all  the  sciences,  the  pseudo  sciences,  and  the  advertiser. 
Statistics  have  become  a  conmion  language.  Into  this  lan- 
guage, whether  in  tables  of  figures  or  in  graphic  forms,  every- 
one ventures  boldly  without  even  a  Meisterschaft  or  a 
correspondence  course  preparation. 

Most  of  us  have  blimdered  into  it,  and  even  those  who  may 
with  best  right  claim  to  be  experts,  would  admit  that  with  them 
statistics  is  more  of  a  habit  than  a  principle.  The  result  is  an 
extreme  diversity  in  habits  of  expression,  which  defeats  the 
first  purpose  of  statistical  methods,  whether  in  figures  or  dia- 
grams, which  is  clearness  of  expression  for  groups  of  facts. 

It  is  perhaps  in  the  field  of  graphic  presentation  that  the 
tyro  indulges  in  the  wildest  flights  of  misrepresentation.  The 
search  for  the  striking  and  unusual  leads  to  a  perversion  of 
fact.  But  when  there  is  not  conscious  effort,  inexperience 
often  leads  to  confusing  and  misleading  attempts  to  portray 
facts  graphically.  Earnest  efforts  are  being  made  by  the 
joint  committee  whose  report  was  printed  in  the  December 
issue  of  the  Quarterly  Publications  to  establish  definite 
standards  and,  if  they  succeed  in  this  laudable  endeavor,  much 
misdirected  energy  should  be  turned  into  profitable  channels. 
Very  little  has  been  done  in  the  search  for  standards  in  con- 
structing and  printing  statistical  tables. 

The  problems  of  tabular  presentation  of  facts  are  com- 
paratively simple  and  have  not  consciously  been  faced  by 

*  Paper  pretented  at  the  annual  meeting  of  the  American  Statistical  Association,  Wash* 
Ington,  D.  Cm  December  29,  1915. 
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many  statisticians.  For  that  reason,  they  are  also  somewhat 
technical,  but  they  are  none  the  less  real.  The  object  of  this 
paper  is  to  present  certain  considerations  in  regard  to  arrange- 
ment and  use  of  tables,  with  a  view  to  raising  the  question 
whether  standardization  is  necessary  or  advisable. 

Problems  of  tabular  presentation  have  had  little  considera- 
tion outside  of  government  bureaus  of  statistics,  each  of  which 
in  the  interest  of  uniformity  in  its  publications,  and  wholly 
independent  of  the  others,  has  developed  rules  governing  the 
practice  to  be  followed.  There  seems  to  be  no  reason  why  a 
like  need  should  not  be  felt  by  the  larger  research  foundations 
and  by  the  statistical  journals. 

The  ordinary  printed  table,  perhaps  not  more  than  four  or 
five  coliunns  wide  and  oftentimes  not  more  than  half  as  deep 
as  the  page  on  which  it  is  printed,  offers  little  difficulty.  The 
eye  takes  in  all  its  parts  at  a  glance  and  the  arrangement  is 
not  of  vital  importance.  Difficulties  begin  only  with  larger 
tables.  These  we  shall  consider,  and  if  rules  for  their  construc- 
tion were  to  be  adopted,  it  would  seem  reasonable  to  apply 
such  rules  to  smaller  tables  as  well. 

Without  pretending  to  exhaust  the  infinite  complexity  of 
facts  and  their  relations  which  may  be  expressed  in  tabular 
form,  our  attention  will  be  directed  to  certain  frequently  re- 
curring types  which  it  is  hoped  will  sufficiently  emphasize 
what  appear  to  be  underlying  principles  of  table  construction. 

The  Whole  and  Its  Parts,  Stub  Arrangement.  One  of  the 
most  frequent  series  of  facts  to  be  recorded  is  when  facts  are 
given  for  some  total,  say  a  geographic  unit  and  its  component 
parts,  these  being  arranged  in  the  stubs  (Exhibit  A). 

The  common  arrangement  is  to  name  the  parts  first  and  place 
the  total  at  the  bottom  (Table  I).  The  reason  given  for  such 
an  arrangement  is  usually  that  in  a  sum  in  addition,  the  total 
is  placed  at  the  bottom.  This  would  be  conclusive  if  the 
addition  were  the  main  fact  presented  in  the  table,  but  it  is 
obviously  subsidiary.  The  chief  interest  attaches  to  the  rela- 
tions of  the  parts  to  the  whole,  and  as  there  is  one  factor 
common  to  all  these  relations,  the  total,  this  is  the  most  con- 
spicuous fact  to  be  exhibited. 
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EXHIBIT  A. 

POPULATION.  AREA  AND  DENSITY.  NEW  ENGLAND.  1910. 

Altenuttive  Arrangement. 

I. 


[66 


Division  and  Stote 

Population 

Area  in 
8q.  Miles 

Population 
per  Bq.  Mile 

Maini^ 

742,371 
430,572 
355,956 

3,366,416 
542.610 

1,114,756 

29.895 
9.031 
9.124 
8,039 
1.067 
4.820 

24.8 

New  Hampshire 

47.7 

Vermont 

39.0 

418.8 

Rhode  Island 

508.5 

Connecticut 

231.3 

New  England 

•,SIS,«81 

•1,97« 

lfS.7 

Division  and  State 

Population 

Area  in 
8q.  Miles 

per  8q.  Mile 

New  England 

f,SU,«81 

•1,97« 

lfS.7 

Mair^ 

743,371  • 

430,572 

355.956 

3.366.416 
542.610 

1.114,756 

29,895 
9.031 
9.124 
8.039 
1.067 
4.820 

24.8 

New  Hampshire 

47.7 

Vermont 

39.0 

418.8 

Rhode  Iflland    

508^ 

231.8 

It  is  not  infrequent  that  we  desire  to  display  the  whole  in 
relation  to  some  of  its  component  parts,  e.  g,,  total  wheat  pro- 
duction in  bushels  and  most  important  wheat  producing  states, 
without  all  parts.  Here  the  analogy  with  a  sum  in  addition 
fails  entirely. 

If  in  such  a  table,  the  center  of  interest  is  the  total,  in  our 
illustration.  New  England,  it  cannot  fail  to  be  noted  that  this 
arrangement  places  the  most  conspicuous  fact  in  the  poorest 
position  in  the  table  as  respects  legibility.  If  a  table  extends 
over  a  page,  this  disadvantage  is  greatly  emphasized.  Many 
tables  of  the  Statistical  Abstract  require  the  book  to  be  turned 
up  and  fill  two  pages  with  the  total  at  the  bottom  of  the  sec- 
ond page.  Here  a  poor  adjustment  of  the  pages  further  com- 
plicates the  situation.  One  table  given  here  often  covers  30 
pages  with  the  total  on  the  last  page.  (Table  237,  1913,  pp. 
412  to  441.     Exports  of  domestic  merchandise.) 

The  census  usage  places  the  total  at  the  top  (Table  II). 
This  obviates  all  the  disadvantages  of  the  common  ar- 
rangement.    It  places  the  most  conspicuous  fact  in  the  posi- 
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tion  where  it  is  most  easily  read  whether  the  table  occupies  two 
inches,  a  page,  or  several  pages.  It  represents  a  finished  prod- 
uct, not  a  process.  Hence  any  conclusions  drawn  from  the 
process  of  addition  do  not  apply.  The  parts  displayed  need 
not  under  this  arrangement  equal  the  total.  Parts  may  be 
omitted,  or  parts  may  be  subdivided  as  for  instance  where  in  a 
list  of  states  it  may  be  desirable  following  New  York  State,  to 
give  the  same  facts  for  New  York  City. 

The  Whole  and  Its  Parts,  Box  Arrangement.  Convenience 
of  arrangement  not  infrequently  dictates  placing  the  whole 
and  its  parts  in  the  box  heads  rather  than  the  stub  (Exhibit  B.) 

EXHIBIT  B. 

PER  CENT.   OF   TOTAL  POPULATION   IN   CERTAIN  AGE   CLASSES.    NEW 

ENGLAND.   1910. 

Altenutttve  Anrnngements. 

I. 


AgesinYemn 

Me. 

N.  H. 

Vt. 

Mass. 

R.L 

Conn. 

New 
England 

Under  5 

9.7 
17.7 
17.1 
28.2 
18.9 

8.2 

9.2 
17.0 
17.4 
29.2 
19.2 

7.9 

9.6 
18.0 
16.8 
28.6 
18.8 

8.2 

9.8 
17.2 
18.5 
32.6 
16.7 

6.2 

10.0 
17.6 
19.6 
32.0 
16.2 
4.6 

10.1 
17.7 
18.8 
31.7 
16.3 
5.3 

9.8 

5-14 

17.4 

15-24  

18.t 

25-44 

tl.4 

45-64 

17.1 

67  and  over 

S.9 

n. 


Ages  in  Yean 

New 
England 

Me. 

N.H. 

Vt. 

MaM. 

R.L 

Conn. 

Under  5 

9.8 

17.4 
18.8 
tl.4 
17.1 
S.9 

9.7 

17.7 
17.1 
28.2 
18.9 
8.2 

9.2 
17.0 
17.4 
29.2 
19.2 

7.9 

9.6 
18.0 
16.8 
28.5 
18.8 

8.2 

9.8 
17.2 
18.5 
32.5 
16.7 

5.2 

10.0 
17.6 
19.5 
32.0 
16.2 
4.6 

10.1 

5-14 

17.7 

15-24 

18.8 

25-44    

31.7 

45-64 

16.3 

65  and  over 

5.3 

Here  again  alternative  arrangements  are  possible.  Fre- 
quently the  whole  is  placed  last  in  the  column  (Table  I)  and 
this  follows  similar  impulses  which  led  to  putting  the  total 
at  the  bottom  of  the  stub.  We  read  from  left  to  right  and  if 
the  total  is  regarded  as  the  result  of  the  parts  the  last  column 
is  the  logical  place  for  it.  Cross  addition  is  less  frequently 
used  than  up  and  down  addition,  but  when  it  is  used,  it  gen- 
erally proceeds  from  left  to  right. 
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But  if  we  emphasise  the  fact  that  a  statistical  table  is  a 
result  and  not  a  process,  all  the  weight  of  argument,  whatever 
may  be  the  usage,  favors  placing  the  total  in  the  column  fol- 
lowing the  stub  (Table  II).  Here  it  can  be  most  easily  read, 
and  as  it  is  often  the  central  fact  around  which  the  table  re- 
volves, it  is  entitled  to  the  best  place. 

Sequences,  Stub  Arrangement.  A  frequent  type  of  statistical 
table  shows  similar  facts  for  a  sequence  of  years  or  months,  the 
facts  being  recorded  in  the  boxes,  the  years  or  months  in  the 
stubs  (Exhibit  C). 

EXHIBIT  C. 

DENSITY  OF  POPULATION.  NEW  ENGLAND,  1860-1910. 

Different  Arrangements. 

I. 


Year. 

New 
England. 

Me. 

N.  H. 

Vt. 

Maas. 

R.L 

Conn. 

I860 

M.6 
S6.t 

•4.7 
7S.8 
9«JI 

10S.7 

21.0 
21.0 
21.7 
22.1 
23.2 
24.8 

36.1 
35.2 
38.4 
41.7 
45.6 
47.7 

34.5 
36.2 
36.4 
36.4 
34.7 
39.0 

153.1 
181.3 
221.8 
278.5 
349.0 
418.8 

163.7 
303.7 
259.2 
323.8 
461.6 
508.5 

95.5 

1870 

111.5 

1880 

1890 

129.2 
154.8 

1900 

188. & 

1910 

231.3 

II. 


Year. 

New 
England. 

Me. 

N.H. 

Vt. 

Mass. 

R.  L 

Conn. 

1910 

10S.7 
—.t 
7S.8 
•4.7 
5«.t 

24.8 
23.2 
22.1 
21.7 
21.0 
Pl.O 

47.7 
45.6 
41.7 
38.4 
35.2 
36.1 

39.0 
37.7 
36.4 
36.4 
36.2 
34.5 

418.8 
349.0 
278.5 
221.8 
181.3 
153.1 

508.5 
461.6 
323.8 
259.2 
203.7 
163.7 

231.3 

1900 

188.5 

1890 

154.8 

1880 

129.2 

1870 

111.5 

I860 

95.5 

III. 


Year. 

New 
England. 

Me. 

N.H. 

Vt. 

Maas. 

R.  L 

Conn. 

1910 

101.7 

24.8 

47.7 

••.• 

418.8 

•08.1 

2tl.t 

I860 

50.« 
••.t 

•4.7 
75.8 

105.7 

21.0 
21.0 
21.7 
22.1 
23.2 
24.8 

36.1 
35.2 
38.4 
41.7 
45.6 
47.7 

34.5 
36.2 
36.4 
36.4 
37.7 
39.0 

153.1 
181.3 
221.8 
278.5 
349.0 
418.8 

163.7 
203.7 
259.2 
323.8 
401.6 
508.5 

95.5 

1870 

111.5 

1880 

129.2 

1890 

154.8 

1900 

188.5 

1910 

231.3 

The  usual  order  places  the  earliest  date  at  the  top  and  the 
latest  at  the  bottom.    As  we  read  a  page  from  top  to  bottom, 
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we  naturally  expect  a  sequence  in  this  order  (Table  I).  While 
this  arrangement  corresponds  with  the  normal  order  of  a  se- 
quence it  has  the  disadvantage  of  placing  the  last  date  in  the 
most  inconspicuous  position. 

A  contrary  arrangement  familiar  in  census  publications 
places  the  latest  date  at  the  top  and  the  earliest  date  at  the 
bottom  (Table  II).  Perhaps  all  of  us  have  seen  men  who  were 
not  figuratively,  but  literally  as  bald  as  a  billard  ball.  It 
disconcerted  us  at  first,  but  in  time  we  got  used  to  it.  This 
table  produces  the  same  effect.  Constant  use  may  familiarize 
us,  but  we  never  quite  forget  the  shock  of  first  acquaintance. 
Its  awkwardness  remains  and  we  constantly  find  ourselves 
reading  down  instead  of  up,  and  a  conscious  effort  is  necessary 
to  get  at  the  true  meaning. 

None  the  less,  the  census  usage  is  not  a  monstrosity  but  well 
founded.  It  should  be  remembered  that  the  primary  interest 
in  census  figures  is  the  picture  which  they  give  of  present  condi- 
tions and  these  are  emphasized  when  the  latest  figures  are 
given  the  first  place. 

The  reason  for  such  totally  different  practices  lies  in  the  dis- 
tribution of  emphasis.  What  is  most  important,  the  sequence 
or  the  present  status?  The  first  arrangement  emphasizes  the 
sequence,  the  second  the  present  status.  Both  of  these  fac- 
tors of  importance  enter  into  any  figures  of  this  character. 

In  this  apparently  insoluble  conflict,  it  may  be  that  the  most 
satisfactory  usage  would  be  a  compromise  which  repeated  the 
latest  year  and  gave  it  both  the  first  and  the  last  place  (Table 
III). 

Sequences,  Box  Arrangement.  When  the  years  or  months 
appear  in  the  boxes,  a  somewhat  similar  situation  arises  (Ex- 
hibit D). 

If  the  normal  sequence  from  left  to  right  is  followed  (Table 
I),  the  last  date  comes  in  the  last  coliunn  in  the  least  con- 
spicuous part  of  the  table  where  it  is  least  easily  read.  In  so 
far  as  the  interest  centres  in  present  conditions  as  in  census 
enumerations,  this  is  a  distinct  disadvantage. 
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EXHIBIT  D. 
DENSITY  OF  POPULATION— NEW  ENGLAND.  1860-1910. 
Different  Arrangementa. 
I. 
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Diviaion  and  Stote. 

1860. 

1870. 

1880. 

1800. 

1900. 

1910. 

Now  England 

M.6 

S6.t 

•4.7 

7S.8 

9«JI 

16S.7 

Maine 

21.0 
36.1 
34.5 
153.1 
163.7 
05.5 

21.0 
35.2 
36.2 
181.3 
203.7 
111.5 

21.7 
38.4 
36.4 
221.8 
259.2 
129.2 

22.1 
41.7 
36.4 
278.6 
323.8 
154.8 

23.2 
45.6 
37.7 
349.0 
401.6 
188.5 

24.8 

New  Hamxwhire 

47.7 

Vermont 

30.0 

MattffAchfpetts 

418.8 

Rhode  Wand 

508.6 

Connecticut 

231.3 

II. 


Divieion  and  State. 

1910. 

1900. 

1890. 

1880. 

1870. 

I860. 

New  England 

10S.7 

••.1 

7S.8 

•4.7 

••.t 

M.6 

Maine 

24.8 

47.7 

39.0 

418.8 

608.5 

231.3 

23.2 
45.6 
37.7 
349.0 
401.6 
188.5 

22.1 

41.7 

36.4 

278.5 

323.8 

154.8 

21.7 

38.4 

36.4 

221.8 

259.2 

129.2 

21.0 

35.2 

36.2 

181.3 

203.7 

111.5 

21.0 

New  Hampshire . 

36.1 

Vermont 

34.5 

Mansachuflette 

153.1 

Rhode  Island 

163.7 

Connecticut 

95.5 

III. 


Division  and  Stote. 

1910. 

1860. 

1870. 

1880. 

1890. 

1900. 

1910. 

New  England 

101.7 

••.• 

••.t 

•4.7 

71.8 

••.S 

l»f.7 

M^inA 

M.8 

47.7 

M.O 

418.8 

•08.1 

Ml.t 

21.0 
36.1 
34.5 
153.1 
163.7 
95.6 

21.0 
35.2 
36.2 
181.3 
203.7 
111.5 

21.7 

28.4 

36.4 

221.8 

259.2 

129.2 

22.1 
41.7 
36.4 
278.5 
323.8 
154.8 

23.2 
45.6 
37.7 
349.0 
401.6 
188.5 

24.8 

New  Hampshire 

Vermont 

47.7 
39.0 

Rhode  Island 

Connecticut 

418.8 
508.5 
231.3 

On  the  other  hand,  the  arrangement  of  dates  so  that  the 
latest  immediately  follows  the  stub  and  the  earliest  comes  in 
the  last  column  (Table  II)  as  in  the  census  publications, 
offends  our  natural  instinct  to  read  from  left  to  right  and  inter- 
feres with  the  ease  with  which  the  sequence  is  comprehended. 

Here  again  a  compromise  between  conflicting  interests  may- 
be suggested  by  giving  first  the  latest  date,  giving  earlier  ones 
in  the  natural  order,  and  repeating  for  the  sake  of  the  sequence 
the  last  date  in  the  last  column  (Table  III). 
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Mechanical  Aids  to  Clearness.  The  object  of  the  statistical 
table  is  to  compress  into  a  small  space  a  body  of  information 
the  narration  of  which  in  the  text  would  be  cumbersome  and 
exhausting  to  the  reader.  It  is  in  short  a  method  of  condensa- 
tion, and  it  is  of  the  utmost  importance  that,  as  it  tells  so 
much  in  so  small  a  compass,  it  tell  it  as  clearly  as  practicable. 
Statisticians  cannot  and  others  should  not,  therefore,  neglect 
the  various  mechanical  aids  to  clearness  which  are  available. 
These  are  chiefly  differences  in  type  and  rules.  The  total 
«ho\ild  always  be  distinguished  from  the  parts  either  by  the 
use  of  heavier  type,  or  by  a  rule  or  space  separating  it  from  the 
parts,  or  by  both  methods.  When  the  total  is  in  the  box  head, 
3,  double  rule  or  heavy  rule  is  advisable. 

In  a  chronological  series  emphasis  can  be  placed  upon  the 
latest  date  by  similar  methods  and  this  is  often  times  desirable. 

Numbers  and  Titles  for  Tables.  The  usual  practice  is  to  give 
each  table  a  number  and  no  other  method  affords  such  a  sim- 
ple plan  for  identification  in  the  text  comment.  It  has  some- 
times been  argued  that  numbering  tables  makes  them  a  thing 
-apart  from  the  text  instead  of  part  and  parcel  of  the  treatment 
of  subject.  Without  contesting  the  plausibility  of  this  argu- 
ment, it  must  be  admitted  that  a  table  of  figures  is  just  as 
much  and  no  more  a  part  of  the  text  than  is  a  map  in  any  geo- 
graphical publication.  It  is  somewhat  less  distinct  perhaps 
than  an  illustration,  but  a  certain  separateness  cannot  be  de- 
nied and  cannot  be  avoided  by  ignoring  it.  The  omission  of 
table  numbers  leads  to  diflSculties  in  practice  which  it  is  the 
first  duty  of  the  statistician  to  avoid. 

Whether  tables  should  have  titles  as  well  as  numbers  is 
largely  a  question  of  taste.  Larger  tables  conmionly  have  such 
titles,  but  thej''  are  often  omitted  in  text  tables.  If  the  title 
is  helpful  in  text  references,  it  should  not  be  omitted.  My 
personal  preference  is  for  the  use  of  titles  in  every  instance  no 
matter  how  large  or  how  small  the  table.  In  any  case,  long 
titles  are  to  be  avoided.  The  practice  of  some  government 
bureaus  of  giving  in  the  title  all  the  elements  which  enter  into 
the  box  heads,  involves  useless  repetition.  When,  for  any 
reason,  long  descriptive  titles  are  felt  to  be  necessary,  a  com- 
promise may  be  effected  by  the  use  of  a  short  catch  title,  fol- 
lowed by  the  descriptive  title. 
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Contents  of  Tables^  Abbreviated  Statements.  The  conteDts  of 
statistical  tables  vary  so  much  according  to  the  nature  of  the 
problems  involved^  that  it  might  seem  that  we  should  look  ia 
vain  for  any  general  rules.  However,  one  type  of  problem  con- 
stantly recurs  wherever  round  numbers  or  percentages  are 
used.  Statistical  accuracy  is  often  served  by  giving  such 
larger  items  as  wheat  production,  value  of  farms,  manufac- 
tured products  in  terms  of  millions  of  dollars.  Yet  our 
practice  in  such  cases  is  to  grasp  after  even  greater  exactness. 
We  may  give  one  decimal  after  the  millions  as  notice  per- 
haps that  the  numbers  are  not  round  after  all.  Then  we  add 
up  the  abbreviated  figures  and  carefully  adjust  the  decimals  to 
see  that  they  add  up  exactly  to  the  sum  given  in  the  detailed 
figures. 

Again  we  frequently  have  a  division  of  some  total  into  per- 
centages. These  again  are  often  given  with  one  or  two  deci- 
mals attached.  Again  we  are  obsessed  with  the  idea  that  the 
sum  of  such  percentages  should  equal  100  and  we  painfully 
''adjust"  them  to  bring  about  such  a  result. 

In  any  proceeding  of  this  kind,  we  are  obliged  in  some 
measure  to  twist  facts  to  make  them  suit  the  table.  If  we 
were  to  really  grasp  the  idea  that  in  presenting  a  statistical 
table,  we  are  giving  not  a  sum  in  addition  but  a  finished  re- 
sult, we  should  not  expect  our  tables  to  prove.  Whether  the 
sum  of  our  percentages  equalled  99.7  or  100.5,  each  item  would 
be  correctly  stated  and  we  should  have  done  no  violation  to  our 
conscience  in  doctoring  the  figures  to  get  the  desired  result. 

Conclusion.  A  few  of  the  questions  which  arise  in  the  prac- 
tice of  statistics  have  been  discussed  in  this  paper.  To  those 
who  are  not  at  least  in  some  degree  versed  in  the  subject,  they 
might  appear  trivial  and  inconsequential.  But  to  those  who 
are  interested  in  perfecting  the  precision  of  their  instruments 
of  thought  and  expression,  they  have  their  significance.  If 
the  aim  of  all  statistical  statements  is  clearness  and  sanity  we 
cannot  neglect  anything  which  contributes  to  this  end. 
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STATISTICAL  STANDARDIZATION  IN  WASHING- 

TON.* 

Bt  Julitts  H.  Pabmelbe,  Ph.D.,  Statistician,  Bureau  oj  Railway 
Economics, 


Dr.  Falkner  has  wisely  handled  the  important  subject  of 
standardization  in  a  concrete  and  helpfully  suggestive  fashion. 
I  am  glad  of  the  opportunity  of  continuing  the  good  work,  if 
possible,  by  adding  a  few  concrete  suggestions  regarding  the 
problem,  pointing  my  remarks  with  especial  reference  to  condi- 
tions in  Washington. 

The  field  of  government  work,  here  in  Washington,  offers 
perhaps  the  best  opportunity  for  standardization  of  statis- 
tical effort.  Here  are  a  number  of  federal  bureaus,  of  which 
the  Census  Bureau  is  the  best  example,  devoted  exclusively  or 
principally  to  the  compilation  of  statistics,  while  thirty  addi- 
tional bureaus  and  offices  are  engaged  more  or  less  extensively 
in  statistical  work.  Some  of  these  bureaus  cover  fields  that 
overlap,  but  although  there  exists  at  all  times  the  danger  of 
statistical  duplications,  or  even  contradictions,  I  think  it  safe 
to  say  that  the  danger  has  been  a  continually  diminishing 
one  during  the  past  few  years. 

Turning  specifically  to  the  problem  of  standardization  as 
,  applied  to  the  statistical  work  of  the  government,  we  find  that 
in  September,  1908,  the  President  appointed  an  Interde- 
partmental Statistical  Committee  of  ten  members  under  the 
jtirisdiction  of  the  Secretary  of  Commerce  and  Labor.  This 
committee  was  selected  mainly  from  among  the  government 
statisticians  of  Washington.  Among  other  things,  the  com- 
mittee was  directed  to  make  recommendations: 

(1)  With  a  view  of  establishing  uniform  definitions  of  statis- 
tical terms. 

(2)  With  a  view  of  introducing  uniform  methods. 

(3)  In  regard  to  schedules  and  accompanying  instructions 
relative  to  any  new  line  of  statistical  inquiry;  above  all,  to 
test  the  resiilts  achieved,  and  to  investigate  whether  they  are 

^V99tf  pNKntod  at  the  uunul  meeting  of  the  Ameriean  BtetiBtioal  Aaodation,  Waahington, 
D.  C^  Deeobv  29. 1916. 
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in  harmony  with  each  other  and  modern  statistical  methods 
and  practice. 

These  directions,  it  will  be  noted,  go  to  the  very  heart  of 
the  problem  of  standardization.  When  uniformity  has  been 
achieved  in  definition  of  terms  and  in  methods,  and  harmony 
with  the  best  statistical  practice  has  been  attained,  the  goal  of 
standardized  presentation  is  not  far  removed. 

However,  this  goal  too  nearly  approached  the  ideal  to  be 
gained  at  once.  The  committee,  together  with  a  subcommit- 
tee on  duplication  of  government  statistics,  held  a  number  of 
sessions,  and  issued  two  or  three  reports.  The  investigations 
of  the  two  committees  traversed  the  whole  field  of  statistical 
work  in  Washington,  but  a  large  part  of  the  discussion  cen- 
tered around  the  advisability  of  establishing  a  central  statis- 
tical office  to  serve  as  a  clearing  house  for  all  the  departments 
and  bureaus  of  the  federal  government. 

So  far  as  I  know,  the  matter  went  no  further  than  these 
reports.  Technically,  however,  the  Interdepartmental  Com- 
mittee is  still  in  existence,  and  could  once  more  be  ordered 
to  conduct  investigations  in  the  direction  of  standardization, 
if  the  proper  initiative  were  taken.  In  other  words,  the  ma- 
chinery for  setting  standardization  methods  in  motion  is  still 
existent. 

Before  turning  to  a  concrete  instance  of  statistical  stand- 
ardization and  its  needs  in  the  federal  organization,  let  me 
point  out  that  a  government  bureau  should  first  of  all  stand- 
ardize its  own  work.  It  ought  not  to  be  possible  to  say  that 
an  important  bureau  in  Washington  tabulates  statistics  of 
retail  prices  and  of  wages  and  hours  of  labor,  summarized  on 
such  different  forms  as  to  make  it  almost  futile  to  bring  them 
together,  except  in  a  most  limited  way;  yet  this  is  the  fact. 
Again,  the  different  bureaus  should  coSperate  with  each  other 
to  attain  the  greatest  degree  of  uniformity  and  standardiza- 
tion. This  is  being  done  by  means  of  informal  conferences 
and  agreements,  the  appointment  of  such  committees  as  the 
Interdepartmental,  and  the  like.  In  the  third  place,  there 
should  be  greater  cooperation,  necessarily  involving  a  certain 
amount  of  standardization,  between  the  federal  government 
on  the  one  hand  and, state  and  local  governments  on  the  other 
hand. 
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Perhaps  the  best  illustration  of  the  crying  need  for  statis- 
tical standardization  of  this  latter  sort  grows  out  of  the  re- 
quirement of  periodic  or  occasional  reports  of  the  operations 
of  public  service  corporations,  especially  railways.  Develop- 
ment of  this  method  of  securing  statistical  reformation  for 
purposes  of  regulation  has  been  extremely  rapid.  A  certain 
Eastern  railway  system,  operating  through  eight  states,  is 
required  to  make  over  144,000  separate  reports  each  year  to 
federal,  state,  and  local  oflScials.  These  reports  cover  every 
conceivable  phase  of  finance  and  operation.  Many  of  the 
reports  cover  the  same,  or  similar,  ground;  yet  the  blanks  or 
forms  provided  for  the  reports  are  not  always  uniform  as  be- 
tween federal  and  local  requirements.  The  Interstate  Com- 
merce Commission  has  been  doing  good  work  in  the  direction 
of  standardization  by  furnishing  public  service  commissions  of 
various  states  with  blank  forms  similar  to  those  on  which  the 
Interstate  Commission  itself  requires  reports  from  steam  and 
electric  railways,  from  express  companies,  and  from  sleeping  car 
corporations.  These  forms  are  utilized  by  many  state  com- 
missions for  the  reports  which  they  require  from  railroads  or 
other  pubUc  service  corporations  operating  in  their  respective 
states.  More  than  four  fifths  of  the  states  now  use  the  Inter- 
state Commerce  Commission  standard  form  for  steam  rail- 
ways. The  saving  in  energy  and  expense  to  roads  operating 
in  several  states  is  clearly  considerable.  In  addition  the  In- 
terstate Commission  furnishes  standard  forms  to  three  fifths 
of  the  states  for  reports  from  electric  railways,  to  two  thirds  of 
the  states  for  express  company  reports,  and  to  ten  states  for 
sleeping  car  company  reports. 

Yet  even  here  there  is  further  need  for  standardization. 
While  forty  state  commissions  require  annual  reports  from  the 
railways  on  the  standard  Interstate  Commerce  Commission 
forms,  the  statistical  tabulations  prepared  by  them  on  the 
basis  of  those  same  standard  forms  are  anything  Tt)ut  standard. 
In  fact,  even  a  hasty  glance  through  the  latest  statistical  re- 
ports of  the  state  railway  commissions — and  regulatory  com- 
missions exist  in  some  form  in  46  of  the  48  states  of  the  Union 
— discloses  almost  as  many  varieties  of  statistical  presentation 
as  there  are  reports. 
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I  do  not  wish  to  be  understood  as  arguing  that  absolute 
uniformity  of  statistical  presentation  is  desirable  in  these  state 
reports.  It  is  always  a  question,  in  fact,  how  far  standardi- 
zation may  be  attainable  without  the  sacrifice  of  special  in- 
terests and  within  the  requirements  of  individual  states. 
There  exists  room  for  desirable  uniformity,  however,  in  certain 
fundamental  features  of  statistics  as  presented.  Certainly, 
any  one  who  has  ever  attempted  to  utilize  the  statistical 
tables  of  two  or  more  state  railway  commissions  knows  how 
impossible  it  is  to  bring  them  into  line  with  each  other. 

Clearly  no  better  opportunity  exists  for  improvement  of 
statistical  work,  especially  in  the  direction  of  uniformity  and 
standardization,  than  in  this  field  of  railway  statistics.  The 
reports  are  rendered  on  a  standard  form,  the  first  step  in  the 
process  of  standardization,  but  their  compilation  is  on  any- 
thing but  a  uniform  or  standard  basis.  I  would  suggest  to 
members  of  the  two  Associations  meeting  here  this  morning 
that  there  is  no  better  field  for  their  efforts  than  to  labor  for 
greater  uniformity,  and  consequent  serviceability,  in  the 
presentation  of  statistics  of  the  transportation  industry. 
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CLASSIFICATION  AND  LIMITATIONS  OF 
STATISTICAL  GRAPHICS. 

Bt   £.    A.    GOLDENWEISER. 


Graphic  methods  of  presenting  statistical  facts  have  been 
in  use  from  times  immemorial  and  are  doubtless  destined 
to  become  increasingly  popular.  Mr.  Willard  C.  Brinton's 
book  on  Graphic  Methods  of  Presenting  Facts  {The  Engineer^ 
ing  Magazine,  1914)  and  the  subsequent  creation  of  a  com- 
mittee of  representative  men  from  various  fields  of  endeavor 
for  the  study  and  standardization  of  graphics  are  indications 
of  the  increasing  interest  in  the  matter  and  are  themselves  in 
part  responsible  for  this  increased  interest.  The  committee 
has  made  a  preliminary  report*  in  which  it  lays  down  seven- 
teen elementary  rules  to  be  followed  in  presenting  facts  graph- 
ically. Considering  the  wide  divergence  of  interests  on  the 
part  of  the  members  of  the  committee,  which  includes  engi- 
neers, economists,  statisticians,  psychologists,  mathematicians, 
:accountants,  educators,  and  others,  the  report  must  be  con- 
^dered  as  a  substantial  achievement  and  a  decided  step  in 
the  direction  of  standardization.  The  great  need  of  standard- 
ization was  perhaps  the  principal  fact  impressed  upon  the 
visitor  to  the  exhibit  of  graphics  held  under  the  auspices  of 
the  committee  in  connection  with  the  sessions  of  the  Second 
Pan-American  Congress  and  of  the  various  scientific  societies 
that  met  in  Washington,  the  last  week  of  December,  1915. 

It  is  the  object  of  this  paper  to  contribute  to  the  work  of 
standardization  by  attempting  to  classify  the  uses  of  graphic 
methods  and  to  delimit  briefly  their  fields  of  greatest  usefulness. 
The  discussion  is  confined  to  statistical  graphics  and  does  not 
touch  upon  devices  like  organization  charts,  routing  charts, 
and  the  like,  the  subject  matter  of  which  is  not  statistical. 

Statistical  graphs  may  be  classified  in  the  first  place  accord- 
ing to  method  of  presentation  and  secondly  in  relation  to 
primary  object.  The  classification  on  both  of  these  bases 
might  be  presented  as  follows: 

*  See  QuAimaLT  Pubucationb  of  the  American  Statistieal  AbbocUUod.  Deoember,  1915,  p.  790. 
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Statistical  Graphics. 

Method  of  presentation.  Object. 

1.  Reference 

2.  ipustration 

3.  Analysis 

4.  Research 
1.  Reference 

II.  Use  at  lectures -{2.  Illustration 

3.  Analysis 

1.  Reference 

III.  Use  in  exhibits -{2.  Illustration 

3.  Analysis 

The  discussion  will  take  up  the  graphs  devoted  to  each  of 
the  four  primary  objects  and  will  refer  to  the  methods  of 
presentation  only  incidentally.  It  may  be  noted  at  the  start 
that  graphs  are  often,  if  not  generally,  used  for  more  than 
one  of  the  objects  mentioned,  and  quite  properly  so;  never- 
theless, a  clear  understanding  of  the  primary  object  for  which 
the  graph  is  prepared  will  be  helpful  in  deciding  on  its  char- 
acter and  arrangement. 

1.  Reference  Graphs.  A  graph,  like  a  general  table,  may 
be  prepared  with  no  other  object  than  to  present  a  given  set 
of  facts.  A  curve  showing  the  value  of  exports  during  a 
series  of  years  is  such  a  graph;  a  series  of  forty-eight  bars 
showing  the  population  of  each  state  is  another;  and  a  map 
showing,  by  means  of  dots,  the  distribution  of  a  crop  is  a  third. 
The  map,  however,  contains  certain  elements  of  correlation: 
the  geographic  location  and  concentration  of  the  crop  stands 
out;  it  appears  whether  the  crop  is  in  the  South,  the  North,  or 
the  West;  furthermore,  a  common  knowledge  of  the  location 
of  the  principal  cities  and  rivers  superimposes  a  mental  set 
of  correlations,  even  if  the  map  is  actually  shown  in  bare 
outline.  If  the  map  shows  isotherms,  isobars,  or  topographic 
contours,  it  becomes  an  analytical  graph.  As  a  general 
proposition  reference  graphs  are  seldom  of  value  unless  they 
carry  a  time  series,  like  the  curve,  or  a  geographic  relationship, 
like  the  map.  In  other  words,  their  value  is  dependent  on 
their  being  more  than  pure  repositories  of  facts.    The  bar 
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diagram  mentioned  would  probably  be  valueless  imless  the 
states  were  arranged  in  descending  order,  thus  introducing 
a  relationship.  It  may  be  said,  therefore,  that  reference 
graphs  are  to  be  used  with  caution;  they  are  often  a  waste 
of  time  and  space.  If  used  at  all,  reference  graphs  must  be 
absolutely  simple  and  clear,  for  their  only  excuse  is  that  they 
may  be  more  easily  comprehended  by  eye-minded  readers  than 
a  statistical  table  which  is  generally  more  compact,  more 
accurate,  and  more  easily  handled. 

Graphic  methods  are  most  effectively  applied  not  to  raw 
material  but  to  results.  There  would  be  little  excuse  for 
stating  this  were  it  not  for  the  fact  that  niunerous  graphs 
are  published  that  have  no  apparent  object  other  than  to 
reproduce  unassorted  facts.  Such  graphs  may  be  of  some 
use  in  a  lecture  by  helping  the  lecturer  to  pin  his  words  to  a 
concrete  exhibit,  but  in  a  printed  publication  or  an  exhibit 
a  graph  should  never  be  shown  xmless  it  helps  bring  out  some 
significant  relationship  more  clearly  than  do  the  text  and 
tables. 

S.  lUvstrative  Graphs.  An  illustrative  graph  differs  from  a 
reference  graph  in  that  the  former  is  selective  while  the  latter 
is  inclusive.  A  bar  diagram  comparing  the  com  production 
of  Illinois  with  that  of  the  United  States  is  illustrative;  so 
is  a  series  of  bars  showing  the  nmnber  of  deaths  from  given 
causes.  An  illustrative  graph  is  very  useful  in  print,  as  well 
as  in  lectures  or  exhibits,  because  it  helps  to  fix  in  the  mind 
of  the  reader  some  important  fact  that  may  be  the  key- 
note of  a  discussion.  Such  a  graph  should  be  very  simple 
since  it  is  an  appeal  to  visual  memory,  and  if,  in  order  to 
remember  correctly,  one  needs  to  keep  in  mind  many  items 
and  qualifications  that  are  not  impressed  on  the  eye,  the 
graph  loses  a  considerable  part  of  its  usefulness.  An  illus- 
trative graph  may  be  comparatively  complex  and  not  self- 
explanatory  if  it  is  intended  for  use  in  connection  with  a 
lecture  where  the  speaker  has  the  opportimity  of  pointing 
out  the  significance  of  the  chart..  Such  a  graph  serves  a  some- 
what different  purpose  from  that  of  graphs  on  a  printed  page: 
it  has  a  psychological  value  in  giving  the  audience  something 
to  look  at  and  helps  hold  their  attention.    This  advantage 
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is  forfeited,  however,  when  the  lecturer  has  too  many  charts, 
or  exhibits  more  than  one  at  a  time,  or  spends  too  much  time 
in  adjusting  one  after  the  other.  In  such  cases  the  attention 
of  the  audience  is  diverted  from  rather  than  attracted  to  the 
discussion. 

S.  Analytical  Graphs.  An  anal3rtical  graph  is  seldom  used 
except  in  connection  with  printed  text  or  a  lecture;  at  an 
exhibit  it  would  demand  too  much  explanation.  An  anal3rtical 
graph  is  one  that  is  introduced  into  a  discussion  in  order  to 
show  visually  a  relationship  that  the  author  wishes  to  empha- 
size. A  graph  consisting  of  two  curves — one  showing  the 
value  of  the  potato  crop  through  a  series  of  years  and  the 
other  the  production  of  the  same  crop — is  analytical.  The 
two  curves  are  brought  together  in  order  to  emphasize  the 
circumstance  that  a  large  crop  often  results  in  so  low  a  price 
that  the  total  value  of  the  large  crop  is  smaller  than  that  of  a 
smaller  crop  harvested  during  another  year.  Such  a  graph 
is  of  distinct  value  because  the  correlation  is  made  much 
plainer  by  the  curves  than  it  can  be  made  by  text  and 
tables  alone.  A  map  showing  mean  summer  temperature 
and  the  distribution  of  a  crop  is  analytical  in  that  it  exhibits 
the  temperature  control  of  the  crop.  Another  illustration  of 
an  analytical  graph  is  shown  in  the  accompanying  diagram, 
taken  from  a  bulletin  of  the  Department  of  Agriculture.* 

The  fact  that  the  landlord's  rate  of  interest  varies  greatly 
in  one  class  of  tenure  in  conjunction  with  the  tenant's  income, 
while  in  the  second  class  the  variation  is  much  less,  and  in 
the  last  class  it  is  insignificant,  stands  out  more  clearly  from 
this  graph  than  from  any  amount  of  discussion.  One  may 
perhaps  be  justified  in  the  belief  that  it  is  in  the  field  of  analy- 
sis that  lies  the  greatest  usefulness  of  statistical  graphics. 
A  graph  of  this  sort  not  only  visualizes  a  conclusion  previously 
reached  but  even  helps  to  reach  the  conclusion  and  thereby 
approaches  the  last  type  of  graph  to  which  we  now  turn. 

4'  Research  Graphs.  A  research  graph  is  one  that  helps 
establish  an  unknown  correlation  as  a  result  of  plotting  ascer- 
tainable data.  This  type  of  graph,  used  largely  in  the  labora- 
tory and  in  print,  is  more  common  in  engineering  and  natural 

♦  U.  S.  Dep't  of  Agr.  Bulletin  No.  337,  p.  13. 
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science  than  in  statistics,  but  statisticians  sometimes  receive 
hints  of  possible  relationships  from  experimental  research 
graphs.  These  graphs  are  not,  like  the  others,  primarily  a 
method  of  presenting,  but  of  discovering  a  relationship.  This 
highest  form  of  graphics  lies  on  the  fringe  of  the  subject  of 
this  paper  and  may  be  respectfully  dismissed  with  these  few 
words. 


RATE  or  INTEREST  ON  LANDLORDS  INVESTMENT 
IN  RELATION  TO 
TENANTS  LABOR  INCOME 
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In  conclusion,  it  may  be  stated  that  the  great  need  in 
statistical  graphics,  as  in  statistics,  is  not  for  greater  output 
but  for  higher  quality.  Standardization  of  method  is  highly 
desirable,  but  it  is  essential  for  statisticians  to  understand 
clearly  that  graphic  methods  for  them  are  merely  subsidiary 
and  are  valuable  as'  a  rule  only  in  so  far  as  they  help  to 
popularize  the  results  of  study.  A  transformation  of  a  table 
into  a  graph,  and  especially  of  a  good  table  into  a  bad  graph, 
is  not  a  statistical  achievement.  The  statistician  should  not 
permit  his  interest  in  the  graphic  presentation  of  his  material 
to  divert  him  from  his  main  work  of  careful  statistical  inter- 
pretation, the  insufficiency  of  which  is  today  the  crying 
need  in  the  study  of  social  conditions. 
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THE  USE  OF  THE  CORRESPONDENCE  METHOD  IN 
ORIGINAL  RESEARCH. 

I 

By  Asher  Hobson,  University  of  Wisconsin, 


This  paper  is  neither  a  defense  nor  an  advocacy  of  the 
correspondence  method  of  conducting  original  research.  It 
is  an  analysis  of  the  process  with  a  view  to  understanding  its 
best  use  in  those  cases  where  the  personal-interview  method 
cannot  be  employed.  This  analysis  is  based  upon  the  results 
of  the  experience  of  the  Department  of  Agricultural  Economics 
at  the  University  of  Wisconsin,  in  the  use  of  correspondence 
in  conducting  original  research  studies  in  the  field  of  marketing. 
The  department  has  tried  different  types  and  forms  of  letters 
in  gathering  the  same  sort  of  data,  and  has  tabulated  the 
results  from  the  standpoint  of  efficiency — ^number  and  relia- 
bility of  answers.  While  the  conclusions  drawn  may  not 
hold  true  in  all  lines  of  original  research,  they  must  be  applica- 
ble, generally  speaking,  to  the  field  of  economics. 

As  compared  with  the  personal  interview  method  of  gather- 
ing data  from  original  sources,  correspondence  is  open  to 
much  criticism.  On  the  whole  it  can  safely  be  said  that  the 
correspondence  method  is  unsatisfactory  because  of  the 
imreliability  of  the  data  obtained  in  this  manner.  The 
indefiniteness  and  inaccuracy  of  answers,  which  in  most  cases 
are  due  to  misinterpretation  of  questions,  give  rise  to  a  large 
percentage  of  error.  But  with  all  its  faults,  its  use  is  in- 
dispensable to  the  investigator  in  gathering  certain  classes  of 
data.  First  hand  information  which  pertains  to  a  wide  area 
or  data  concerning  segregated  districts  separated  by  great 
distances  can  only  be  obtained,  without  the  expenditure  of 
large  sums,  by  correspondence.  There  are  times,  therefore, 
when  correspondence  is  the  only  agency  to  be  considered,  and 
the  vital  question  is  how  to  eUminate  the  errors  resulting  from 
its  use. 

Nature  of  Questions,  Statisticians  state  the  truism  that 
questions  should  be  few  in  number,  very  simple  and  easy  to 
answer.    But  the  problem  is  not  solved  by  that  formula;  for 
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the  difficulty  arises  on  the  one  hand  in  attempting  to  make 
the  questions  few  enough,  simple  enough  and  easy  enough  to 
answer  in  order  that  the  replies  may  be  definite  and  trust- 
worthy, and  on  the  other  in  embodying  enough  in  them  to 
cover  the  field  desired. 

One  sometimes  wonders  whether  the  required  simplicity 
can  be  attained  in  all  cases.  It  is  surprising  from  how  many 
different  angles  a  seemingly  simple  question  will  be  answered. 
An  inquiry  addressed  to  wholesalers  over  the  country  as  to 
the  wholesale  price  of  cheese  for  a  certain  day  or  week  would 
quite  likely  result  in  data  pertaining  to  (1)  the  wholesaler's 
selling  price,  some  quotations  including  freight  and  some  not, 
(2)  the  wholesaler's  buying  price  with  freight  charges  con- 
sidered in  some  cases,  (3)  and  moreover  different  answers 
would  pertain  to  different  kinds  of  cheese,  while  (4)  some 
repUes  would  refer  to  foreign  and  some  to  domestic  varieties 
of  the  same  kind.  It  is  safe  to  predict  that  the  one  question 
would  be  answered  in  many  different  ways. 

The  results  of  the  experience  of  this  department  in  its 
attempt  to  overcome  the  above  difficulty  point  to  the  superior- 
ity of  what  might  be  called  a  one-question  letter.  This  type 
of  letter  certainly  has  tendencies  toward  simplicity  in  that  the 
questions  are  reduced  to  a  very  few — quite  often  one — ^which 
allows  for  minute  qualifications. 

Another  advantage  in  asking  only  one  or  a  few  questions  is 
that  it  tends  to  overcome  that  antagonistic  spirit  encountered 
by  so  many  economic  investigations.  Prejudice  is  a  barrier 
which  the  economist  must  always  be  prepared  to  meet. 
Many  of  his  problems  pertain  to  personal  matters,  private 
business  and  stocks  in  trade,  so  to  speak.  Because  of  these 
prying  propensities  he  is  looked  upon  with  suspicion.  To  ask 
a  business  man  for  his  handling  margins  is  little  short  of 
impertinence,  to  say  nothing  of  the  probability  of  his  answer 
being  a  prejudiced  one.  But  to  ask  one  merchant  for  his 
bu3dng  price  under  certain  conditions,  and  another  merchant 
for  his  selling  price  under  the  same  conditions  is  a  different 
matter.  Questions  which  are  abstract  and  impersonal  and 
not  connected  with  a  series  of  other  questions  will  be  rewarded 
by  more  and  franker  answers.    Hence  the  one-question  letter, 
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like  the  example  below,  goes  a  long  way  in  overcoming  that 
everpresent  none-of-your-business  attitude. 

Madison,  Wis.,  May  2,  rtl4. 
Genebal  Grocer  Co., 
Chicaqo,  Ilunois. 
Gentlemen: 

The  WisGonsin  Agricultural  Experiment  Station  is  making  an  effort 
to  collect  all  the  information  possible  on  the  subject  of  marketing.  At 
present  we  are  studying  the  marketing  of  cheese.  If  you  will  kindly  fill  in 
the  blank  below  and  return  it  to  us,  your  cooperation  will  be  greatly 
appreciated. 

Yours  very  truly, 
Wisconsin  Agricultural  Experiment  Station, 


Per- 


Wholesale  Selling  Price  of  Cheese,  f.  o.  b.  your  station — for  last  week 
in  March,  1914. 

In  cents  per  pound. 


American. 


Swiss. 


Brick. 


Limburger. 


Imported 
Domestic 


From  whom  do  you  buy  your  cheese? 
Name  of  firm 


Address- 


Use  other  side  for  remarks. 

However,  this  type  of  letter  has  its  drawbacks.  If  only 
one  question  is  asked  when  the  answers  to  five  are  wanted, 
more  letters  will  be  required  than  if  each  letter  had  contained 
all  five  questions. 

The  chief  claim  for  the  correspondence  method  is  its  cheap- 
ness, yet  no  method  is  cheap  that  does  not  give  fairly  correct 
results.  Hence  the  questionnaire  manner  of  securing  data  is 
not  cheap  unless  it  can  be  made  reliable.  Postage  alone 
costs  $40  per  1,000  letters,  including  stamped  return  envelopes. 
Consequently,  it  is  a  loss  of  time  and  money  to  send  out 
bulky,  complex  questionnaires  which  are  likely  to  be  incorrectly 
answered,  or  more  often  not  answered  at  all.    The  greater 
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cost  of  the  meager  letter  is  offset  in  a  large  degree  by  a  higher 
percentage  of  answers,  to  say  nothing  of  the  trustworthiness 
of  the  answers.  The  only  absolute  limitation  on  this  type 
of  questionnaire  is  a  mailing  list  so  meager  as  not  to  permit 
its  division  into  different  groups. 

Verifying  the  Data,  Any  information,  however  secured, 
should  be  verified  if  possible.  One  means  of  doing  this  is  by 
getting  the  same  sort  of  data  from  different  sources.  For 
instance,  take  the  question  of  middleman  charges  in  a  simple 
form.  The  producer's  selling  price  is  the  same  as  the  manu- 
facturer's or  dealer's  buying  price,  the  manufacturer's  selling 
price  is  the  jobber's  buying  price,  and  the  jobber's  selling  price 
is  the  retailer's  buying  price.  Each  step  affords  two  widely 
different  sources  for  the  same  information.  But  the  checking: 
up  of  the  retailer's  selling  price  cannot  be  done  in  the  same 
manner,  since  the  consumer  buys  under  such  varying  conditiona 
that  their  buying  price  would  be  of  little  value  as  an  index. 

In  such  a  case  one  must  depend  upon  his  own  knowledge  of 
the  subject  as  to  whether  the  answers  are  representative. 
Question  the  incentive  toward  misrepresentation.  What 
motive  would  the  correspondent  have  in  misstating  the  facts? 
Answer  this  question  by  framing  a  letter  that  will  reduce  such 
a  motive  to  a  minimum.  The  principal  idea  of  a  few  dis- 
connected questions  is  to  eliminate  this  wish  to  misrepresent. 
To  ask  a  retailer  for  his  selling  price  of  a  specific  commodity  i» 
more  apt  to  result  in  a  reliable  answer  than  if  the  request  were 
accompanied  by  others  pertaining  to  his  business. 

Data  that  cannot  be  verified  by  collection  from  different 
sources  should  be  submitted  to  a  critic  who  is  in  a  position  to 
be  able  to  detect  errors.  This  critic  will  be,  generally,  a  pian 
actively  engaged  in  the  field  of  business  which  is  being  in- 
vestigated. But,  on  the  whole,  instances  are  rather  rare  in 
which  given  data  cannot  be  verified  by  comparison  with  those 
from  different  sources. 

Help  the  Correspondent.  Avoid  bulk.  Letters  should  not 
only  contain  a  very  few  questions,  but  also  a  very  few  pages — 
one  if  possible.  A  bulky  questionnaire  often  looks  more 
formidable  than  it  really  is  and  for  that  reason  is  thrown  in 
the  waste  basket  without  serious  consideration.     A  one-page 
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letter  which  can  be  answered  on  the  same  sheet  on  which  it  is 
written  has  a  distinct  advantage.  (See  sample  letter  p.  212.) 
Its  appearance  of  simplicity,  and  ease  in  answering,  invites 
immediate  attention.  There  are  no  extra  pages  to  mislay  or 
lose.  Moreover  it  saves  asking  for  the  name  and  location  of 
the  correspondent,  which  are  quite  essential  in  most  investiga- 
tions— ^the  location  especially — and  which  are  often  omitted  by 
the  correspondent  even  when  requested.  This  omission  is  due 
in  some  cases  to  carelessness  and  in  other  cases  to  a  dislike — 
conscious  or  unconscious — ^in  having  a  direct  connection  be- 
tween the  information  and  its  source.  The  salutation  on  the 
one-page  letter  which  is  returned  with  the  answer,  saves  the  in- 
vestigator the  trouble  of  asking  for  name  and  address  and  the 
correspondent  the  trouble  of  writing  them.  Even  though  they 
were  cheerfully  given,  the  investigator  should  ask  no  questions 
which  he  can  answer  himself. 

But  even  one  question  may  at  times  necessitate  the  use  of 
more  than  one  page.  In  such  cases  form  blanks  should  be 
constructed  in  sufficient  detail  to  allow  filling  in  with  the  least 
possible  exertion.  Avoid  the  asking  of  general  questions  since 
they  often  involve  lengthy  explanations.  Blanks  should  be 
so  constructed  as  to  make  explanations  as  few  as  may  be. 
It  is  sometimes  possible  for  the  investigator  to  analyze  the 
question  minutely,  and  so  construct  the  blank  that  the 
answers  can  be  given  by  a  series  of  check  marks. 

The  idea  is  not  to  require  the  correspondent  to  make  one 
stroke  of  the  pen  that  can  be  made  for  him. 

Incentive  to  Answer.  Answers  to  letters  asking  for  in- 
formation depend  in  most  cases  upon  the  good  will  of  the  one 
upon  whom  the  request  is  made  and  who  is  not  interested  in  the 
promotion  of  the  investigation,  hence  feels  himself  under 
little  or  no  obligation  to  answer.  For  this  reason  it  is  well 
for  the  investigator,  if  possible,  to  so  word  his  questions  as  to 
shift  the  answering  from  a  basis  of  mere  accommodation  to 
one  of  interest.  An  experience  will  serve  as  an  illustration. 
The  Department  of  Agricultural  Economics  at  the  University 
of  Wisconsin  made  an  attempt  to  secure  information  concerning 
the  organization  of  Wisconsin  cheese  factories — ^whether 
cooperatively  or  privately  managed — ^in  order  to  construct  a 
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map  showing  the  location  of  each  type.  After  two  rather 
unsuccessful  letters,  the  third  was  sent  out  to  the  factories  to 
the  effect  that  a  map  of  the  state  was  being  constructed,  show- 
ing the  location  of  its  cheese  factories,  and  if  they  cared  to  be 
represented  upon  this  map,  they  should  ''fill  in  the  blank 
below  iromediately.''    The  returns  were  gratifjdng. 

Providing  the  results  of  the  investigation  are  intended  for 
free  distribution,  it  is  a  good  plan  to  offer  to  send  a  copy  upon  its 
publication  to  those  who  will  indicate  their  desire  for  it  in  their 
-answer.  This  necessitates  a  reply  in  order  to  put  in  an 
application  for  the  results  of  the  writer's  work.  The  following 
is  an  illustration  of  such  an  incentive:  ''If  you  are  interested 
in  om:  work  on  cheese  marketing  we  will  gladly  send  you  the 
bulletin  immediately  upon  publication.'' 

It  is  sometimes  well  to  offer  special  inducements  for  replies. 
The  following  paragraph  contained  in  a  letter  to  Wisconsin 
<5reamerymen  illustrates  this  point: 

"In  order  to  show  our  appreciation  of  an  immediate  reply 
we  will  mail  you  the  average  monthly  price  paid  for  butterf at  by 
•cooperative  creameries  in  the  state,  and  also  the  price  paid 
by  private  companies,  in  order  that  you  may  compare  them 
with  your  prices.  Kindly  indicate  on  the  back  of  this  page 
if  you  wish  these  figures." 

The  Make-up  of  a  Circular  Letter.  A  circular  letter  cannot 
^easily  be  disguised,  nevertheless  its  appearance  should  be  that 
of  a  personal  one.  The  expense  of  getting  out  circular  letters 
by  the  use  of  the  typewriter  is  prohibitive.  The  mimeograph 
process  is  cheaper,  but  its  imitation  of  typewriting  is  so 
defective  as  to  exclude  its  use  except  in  writing  to  a  class  of 
people  who  do  not  readily  differentiate  between  grades  of  cor- 
respondence. On  the  whole,  the  cheapness  of  mimeographing 
is  offset  by  a  decrease  in  repUes.  The  better  method  is  that 
•of  multigraphing.  It  costs  slightly  more  than  mimeograph 
work  but  is  an  exact  representation  of  typewriting  which 
permits  the  use  of  that  machine  in  filling  in  specific  salutations 
at  the  head  of  each  letter. 

Avoid  the  use  of  "Dear  Sir";  or  "Madam";  which  may 
apply  with  equal  appropriateness  to  the  president  of  our 
country  or  the  village  blacksmith.    Effective  circular  letters 
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must  have  an  air  of  the  personal.    This  requires  a  signature 
and  not  the  use  of  a  stamp. 

To  Whom  to  Write.  The  tendency  is  to  write  to  those^ 
directly  interested;  that  is,  get  farming  information  from 
farmers,  and  retailing  data  from  merchants.  But  such 
procedure  is  not  always  best.  In  some  cases  those  directly 
interested  are  the  ones  who  should  not  be  approached.  Many 
people  dislike  to  give  information  about  their  own  business,, 
but  are  quite  willing  to  divulge  the  nature  of  some  one  else's 
business.  A  retailer  will  often  tell  of  a  wholesaler's  methods, 
as  he  has  experienced  them,  when  he  will  not  converse  about 
his  own  business  procedure. 

In  considering  whom  to  approach,  first  enumerate  the 
different  classes  who  can  furnish  the  information.  Then  write 
to  those  who  will  be  least  prejudiced  against  answering,  and 
those  who  are  best  prepared  to  handle  correspondence.  This 
department  has  discontinued  the  sending  of  questionnaires 
to  farmers  if  the  information  can  be  secured  from  other 
sources,  because  of  the  low  percentage  of  answers.  Their 
failure  to  reply  is  not  due,  in  most  cases,  to  an  unwillingness  ta 
answer,  but  to  neglect.  The  handling  of  correspondence  is^ 
not  included  in  their  daily  routine.  Questionnaires  are 
forgotten,  misplaced,  or  lost.  It  is  not  an  uncommon  occur- 
rence to  receive  answers  from  farmers  a  year  after  the  request 
has  been  sent.  Hence  our  policy  is  to  write  professional  men 
concerning  general  agricultural  matters  of  their  communities. 
The  banker  is  acquainted  with  practices  and  business  methods 
while  the  postmaster  also  is  pretty  well  versed  on  local  affairs. 

The  Mailing  List.  It  is  a  broad  statement  to  say  that  n^ 
matter  what  the  class  of  people  with  whom  one  wishes  to 
correspond,  there  is  a  published  mailing  list  of  some  sort  or 
other  which  contains  their  names  and  addresses.  It  may  be 
the  city  directory,  the  commercial  club  roll,  the  county  tax 
list,  a  financial  register  or  one  of  the  numerous  conmiercial 
gazetteers.  It  may  be  issued  for  individual  cities,  by  counties, 
by  states  or  for  the  whole  United  States.  At  least  a  published 
list  of  some  sort  is  obtainable. 

The  problem  is  not  in  being  able  to  secure  the  names  of 
a  certain  class,  but  in  choosing  the  ones  in  the  class  who  caa 
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furnish  the  desired  information.  For  instance,  a  very  complete 
wholesale  grocery  directory  would  be  of  little  value  in  the 
investigation  of  wholesale  prices  of  Swiss  cheese,  since  only  a 
^mall  percentage  of  grocery  jobbers  handle  this  variety  of 
cheese.  A  directory  containing  the  names  of  all  the  farmers 
in  a  state  would  be  of  little  use  to  an  investigator  working 
on  dairy  butter  problems  in  that  state,  if  only  one  out  of  every 
twenty  fanners  made  dairy  butter. 

The  most  complete  commercial  directory  is  apt  to  be  in- 
<;omplete  as  regards  the  needs  of  a  particular  investigator. 
A  state  directory  of  retailers  omits  the  merchant  in  the  cross- 
roads town.  A  state  directory  of  wholesalers  designates  those 
handling  cheese,  but  it  doesn't  differentiate  between  the  kinds 
of  cheese.  So  another  broad  generaUzation  can  be  made  to 
the  effect  that  no  matter  how  complete  a  commercial  directory 
may  be  the  probabilities  are  that  it  will  not  suit  all  needs. 

This  brings  one  to  the  problem  of  making  up  a  mailing  list  to 
■suit  individual  requirements.  An  illustration  will  best  explain 
the  situation.  Suppose  an  investigator  who  is  making  a  study 
of  the  marketing  of  dairy  butter.  His  commercial  list  does 
not  contain  the  names  of  merchants  located  in  small  towns 
and  they  are  the  very  ones  who  handle  dairy  butter.  If  he 
followed  his  farmer's  directory  he  would  have  to  write  twenty 
letters  in  order  to  reach  one  farmer  who  made  butter.  As 
a  result  both  lists  are  discarded.  Since  postmasters  are  not 
permitted  to  give  out  the  names  of  their  patrons,  he  writes 
to  the  station  agents  of  rural  towns  briefly  explaining  his 
difficulty.  Then  when  writing  to  the  merchants  whose  names 
the  agent  submits,  he  in  turn  asks  for  the  name  of  farmers 
from  whom  they  buy  their  dairy  butter. 

Take  a  different  situation — ^that  in  which  a  majority  of  the 
class  do  not  handle  the  commodity  in  question — Swiss  cheese 
and  the  wholesale  grocer.  In  such  instances  it  is  sometimes 
necessary  to  obtain  th6  names  of  the  customers  of  those  hand- 
ling the  commodity  in  its  preceding  stage.  In  order  to  secure 
a  list  of  wholesalers  handling  Swiss  cheese  it  would  be  necessary 
to  obtain  the  names  of  those  to  whom  the  dealers  sold. 
(Dealer  is  a  technical  term  applied  to  a  cheese  middleman 
who  intervenes  between  factory  and  jobber.)     However,  it  is 
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a  very  difficult  tajsk  to  obtain  such  a  list  from  a  commercial 
firm.  Information  of  that  sort  in  the  hands  of  competitors 
would  be  injurious,  to  say  the  least.  For  this  reason  one 
should  not  resort  to  this  means  of  compiling  a  mailing  list, 
unless  it  cannot  be  made  up  from  other  sources. 

Knowledge  of  the  Subject.  By  all  means  one  should  possess 
a  fair  knowledge  of  the  field  which  his  investigation  covera 
before  making  out  the  questionnaires.  This  working  knowl- 
edge is  best  gained  by  some  field  work,  supported  by  supple- 
mentary reading.  If  the  investigator  has  not  the  opportunity 
to  acquaint  himself  with  the  field  except  by  correspondence, 
then  his  proposed  questions  should  be  submitted  for  criticism 
to  someone  who  does  know  the  subject  in  question,  in  order 
that  none  but  intelligent  inquiries  be  included.  To  expose 
one's  ignorance  of  a  subject  by  asking  insignificant  or  irrelevant 
questions  that  are  matters  of  common  knowledge  to  membera 
of  the  trade,  is  to  create  a  prejudice  against  the  letter  which 
forestalls  reply. 
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REVIEWS  AND  NOTES. 


CASUALTY    AGTUARIAL    AND    STATISTICAL    SOCIETY    OF 

AMERICA. 

On  November  7,  1914,  the  first  organization  meeting  of  the  Casualty 
Actuarial  and  Statistical  Society  of  America  was  held  at  the  City  Club 
in  New  York  City.  Arrangements  were  made  for  founding  a  Society 
to  study  the  statistical  and  actuarial  science  of  casualty  and  social  insurance. 
The  following  officers  were  elected: 

Officebs  and  Council. 

President I.  M.  Rubinow* 

V     P  eaidents  f  BENEDICT  D.  Fltnn* 

^^  ^  \  Albert  H.  Mowbray* 

Secreiary^Treasyrer Claxtde  E.  Scattergood* 

Librarian-EdUor Wintield  W.  Greene* 

Other  Members  of  Council 

Term  Expires. 

James  D.  Craig 1915 

R.  K.  Orb 1915 

Frederick  L.  Hoffman 1916 

Albert  W.  Whttnet 1916 

At  the  first  dinner  of  the  Society,  informal  addresses  were  made  on  the 
various  aspects  of  casualty  and  social  insurance.  The  first  niunber  of 
the  proceedings  of  the  Society  contained  the  articles  entitled  ''Scientific 
Method  of  Computing  Compensation  Rates,"  by  I.  M.  Rubinow,  and 
"  Valuation  of  the  Death  Benefits  Provided  by  the  New  York  Compensation 
Law,"  by  W.  W.  Greene  and  a  collection  of  reviews  and  notes  which  in- 
cluded an  extensive  bibliography  of  current  literature  on  the  foundations 
of  casualty  and  social  insurance. 

The  second  volume  of  the  proceedings  was  devoted  to  a  discussion  of 
the  immediate  problems  facing  the  Society  and  gave  also  a  competent 
review  of  the  subject  of  workmen's  compensation  reserves. 

The  third  number  was  devoted  to  a  presidential  address  by  Dr.  Rubinow 
on  schedule  rating  and  to  a  number  of  papers  on  the  same  subject  by 
fellows  of  the  Society. 

The  fourth  number  of  the  proceedings  contained  an  index  of  the  first 
volume  and  articles  of  general  statistical  interest  as  follows: 

The  Classification  of  Industries  for  Workmen's  Compensation  Insiu'ance^ 
by  E.  H.  Downey. 

Note  on  the  Application  of  Recent  Mathematical-Statistical  Methods 
to  Coal  Mine  Accidents,  by  Ame  Fisher. 

A  New  Graphic  Method  of  Using  the  Normal  Probability  Curve,  by 
Buckner  Speed. 

*Mc&ib«t  of  eomiei],  «~<^ficiii. 
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The  fifth  meeting  of  the  Society  was  held  in  New  York  City  on  February 
^25  and  26,  1916,  and  the  following  papers  were  read  and  discussed: 

Mortality  from  External  Causes  among  Industrial  Policyholders  of  the 
Metropolitan  Life  Insurance  Company,  1911-1914,  Louis  I.  Dublin. 

Work  of  the  Bureau  of  Accident  and  Health  Statistics,  Benedict  D.  Fl3am. 

Cost  Accounting  in  Casualty  Insurance,  Claude  £.  Scattergood. 

Compensation  Cost  of  Industrial  Diseases,  James  D.  Maddrill. 

Statistics  necessary  for  Computing  Compensation  Rates,  Edward 
Olifiers. 

American  Methods  of  Compensating  Permanent  Partial  Disabilities, 
I.  M.  Rubinow. 

Since  the  initial  meeting  of  the  Society  the  following  changes  have 
occurred  in  the  membership  of  the  Council:  Richard  FondiUer  was  elected 
Editor-Librarian  and  Messrs.  Harwood  E.  Ryan  and  Joseph  H.  Woodward 
succeeded  the  retiring  members  of  the  Council  whose  terms  expired  in  1915. 

Examinations  will  be  held  for  admission  to  associateship  and  fellowship 
in  the  Society  during  the  first  week  in  May,  1916. 

The  Society's  committee  on  workmen's  compensation  statistics  has 
published  a  classification  of  industries  for  general  use  in  the  compilation 
-of  industrial  accident  and  compensation  cost  statistics.  The  classifica- 
tion appears  in  the  November,  1915,  number  of  the  Monthly  Review  of 
the  United  States  Bureau  of  Labor  Statistics.  This  committee  has 
imder  advisement  for  early  publication  a  classification  of  accidents  by 
-cause  and  nature. 

E.  W.  KoPF. 


MEDICAL  STATISTICS  IN  ENGLAND. 

The  organization  of  the  Medical  Research  Committee  in  connection  with 
National  Health  Insurance  in  the  United  Kingdom  is,  perhaps,  the  most 
important  enterprise  in  British  medical  statistics  since  the  establishment  of 
the  statistical  department  of  the  British  Army  in  1858. 

Under  the  National  Insurance  Act  of  1911  a  fund  of  £55,000  became 
■available  for  the  use  of  the  Committee.  Researches  are  conducted  in 
several  departments  of  the  Committee.  The  one  on  statistics  is  directed 
by  Dr.  John  Brownlee.  Some  of  the  papers  prepared  and  published  by  the 
department  in  the  first  year  of  the  Committee's  work  are: 

^*  Investigations  into  the  Periodicity  of  Infectious  Diseases."  Public 
HeaUh,  March,  1915. 

**Four  Studies  in  the  Meaning  and  Relationships  of  Birth  and  Death 
Rates."    Journal  of  Hygiene,  Vol.  XV,  No.  1,  July  30,  1915. 

"Historical  Note  on  Farr's  Theory  of  Epidemics."  British  Medical 
Journal,  Aug.  14,  1915. 

After  the  beginning  of  the  war  the  Committee  offered  their  resources  to 
the  War  Office.  The  statistical  department  is  now  conducting  the  com- 
pilation of  the  sickness  statistics  of  the  Home  and  Expeditionary  forces. 
Arrangements  for  transcribing  the  records  of  the  military  hospitals  have 
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been  made.  In  addition,  the  statistical  department  has  undertaken  the 
sorting  and  classification  of  the  medical  and  surgical  case  sheets  from 
the  hospitals.  This  work  renders  case  history  information  readily  avail- 
able for  the  use  of  medical  officers  with  the  forces  abroad. 

Dr.  Brownlee  and  his  assistants  have  also  made  a  statistical  investiga- 
tion into  the  principal  characteristics  of  the  male  population  of  the  German 
Empire  and  have  transmitted  the  report  to  the  British  Government. 

The  first  annual  report,  of  the  Committee  is  now  available. 

E.  W.  Kopp. 


Unmarried  Girls  with  Sex  Experience.  Bureau  for  Social  Research  of  the 
Seybert  Institution,  Philadelphiai  Carol  Aronovici,  Ph.D.,  Director. 
Bulletin  I.    48  pp. 

This  is  a  study  in  a  small  way  of  the  immoral  girls  under  institutional 
care  in  the  city  of  Philadelphia.  Altogether  616  girls  were  studied,  392  in 
the  House  of  Correction,  147  in  the  House  of  Refuge,  55  in  the  Magdalen 
Home,  and  22  in  the  Midnight  Mission.  The  principal  results  of  the  study 
were  to  show  that  in  a  large  majority  of  cases  the  girls  came  from  families 
in  which  the  relationship  between  parents  was  abnormal,  or  where  one  of 
the  parents  was  away  from  home.  That  feeble-mindedness  was  a  decisive 
factor  in  causing  immorality  was  not  proved.  To  place  such  girls  in 
xlomestic  service  was  to  expose  them  to  peculiar  temptations.  It  was 
recommended  that  industrial  employment  rather  than  domestic  service 
be  found  for  girls  discharged  from  these  institutions. 

The  statistical  evidence  afiforded  by  this  study  corroborates  the  evidence 
afforded  by  other  investigations  of  a  similar  nature  in  this  country.  The 
tables  as  a  rule  are  well  planned  and  intelligible  to  the  lay  reader.  Table 
II,  showing  for  Sleighton  Farms  their  first  parole  placements  according 
to  causes  of  return,  is  not  as  clear  to  the  untrained  reader  as  it  might  be. 
The  advisability  of  including  percentages  in  a  table  where  the  total  number 
of  cases  is  quite  small  seems  rather  debatable.  Only  22  cases  from  the 
Midnight  Mission  were  studied  and  yet  the  items  making  up  this  total  of 
22  are  distributed  according  to  percents.  Where  the  total  number  of  cases 
is  less  than  100  it  is  seldom  desirable  to  include  a  percentage  table. 

This  first  Bulletin  seems  to  promise  an  interesting  series  of  studies  from 
the  Bureau  for  Social  Research  of  the  Seybert  Institution. 

Wm.  B.  B. 


Digitized  by 


Google 


222  American  Statistical  Association.  [94 

NEW    STATISTICAL    BOOKS    ADDED    TO    BOSTON    PUBLIC 
LIBRARY  DURING  QUARTER  ENDING  MARCH  31,  1916. 

Prepared  by  Library  Committee:  Roger  W.  Babson,  Edmund  E.  Day, 
Henry  J.  Harris. 

Donald,  W.  J.  A.  The  Canadian  iron  and  steel  industry.  A  study  in  the 
economic  history  of  a  protected  industry.  Boston.  1915.  Maps. 
Tables.  [Hart,  Schafifner  &  Marx  Prize  essays.]  Bibliography,  pp. 
35^366.  9338.471 

Dunbar,  Donald  Earl.  The  tin-plate  industry.  Boston.  1915.  Charts. 
Tables.  [Hart,  Schaffner  &  Marx  Prize  essays.]  Bibliography,  pp. 
125-128.    An  economic  study  of  a  protected  industry.       9338 .  419a2 

Haig,  Robert  Murray.  The  exemption  of  improvements  from  taxation 
in  Canada  and  the  United  States.  A  report  prepared  for  the  Com- 
mittee on  Taxation  of  the  City  of  New  York.  New  York.  1915. 
Plans.    Tables.  9033.373 

Hasse,  Adelheid  Rosalia.  Index  of  economic  material  in  documents  of 
the  states  of  the  United  States.  New  Jersey.  1789-1904.  Wash- 
ington.    1914.     [Carnegie  Institution  of  Washington.    Publication.} 

9016.3073al3 

Hepburn,  Alonzo  Barton.  A  history  of  currency  in  the  United  States. 
New  York.     1915.    Tables.    Bibhography,  pp.  479-495. 

9332.4973a3 

Huebner,  Grover  Gerhard.  Agricultural  commerce:  the  organization  of 
American  commerce  in  agricultural  commodities.  New  York.  1915. 
Maps.  Tables.  Facsimiles.  Bibliographies  at  the  end  of  most 
chapters.  9380. 73a6 

Huebner,  Solomon  S.  Life  insurance:  a  text  book.  New  York.  1915. 
Tables.    Bibliographies  at  the  ends  of  some  chapters.  9368 .  3a65 

International  Institute  of  Agriculture,  Rome.  Bureau  of  General  Sta- 
tistics. Bulletin  of  agricultural  and  commercial  statistics.  [Monthly.] 
Vol.  2  (no.  11,  12),  3  (no.  2,  6-12),  4,  5.     1911-14.  9338. Ia23 

Shriver,  J.  Alexis.  Canned-goods  trade  in  the  Far  East.  Washington. 
1915.    Tables.  9382.73a35.92 

— Pineapple-canning  industry  of  the  world.    Washington.     1915. 

9382.73a35.91 

United  States.  Department  of  Agricultiu-e.  Weekly  news  letter.  Vol. 
1-3  (no.  1-17).  Washington.  1913-15.  Illus.  Plans.  Previous 
to  vol.  2,  no.  35,  April  14,  1915,  the  title  was.  Weekly  news  letter 
to  crop  correspondents.  9338 .  173a8 

— Bureau  of  Foreign  and  Domestic  Commerce.  Banking  and  credit  in 
Argentina,  Brazil,  Chile,  and  Peru.  Prepared  by  Edward  N.  Hurley. 
Washington.     1914.    Table.  9382.73a35.90 


Economica  of  Retailing,    By  Paul  H.  Nystrom.    Ronald  Press  Co.,  20 
Vesey  St.,  New  York,  1915.    407  pp.    $2.00,  postpaid. 
The  significance  of  this  book  to  statisticians  is  its  demonstration  of  the 
serious  lack  of  fundamental  statistical  data  in  this  great  field  of  business 
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activity.  It  is  possible  to  leam  from  the  census  reports  how  many  estab- 
lishments, employees,  etc.,  are  engaged  in  manufacturing,  mining,  and 
agriculture.  The  value  of  the  products  and  the  plants  can  also  be  ascer- 
tained in  the  same  way;  but  nobody  knows  how  many  stores  or  storekeepers 
there  are  in  the  country  and  nobody  can  find  out  how  many  people  are 
employed  or  how  much  they  earn  in  the  aggregate.  It  is  a  matter  of  com- 
mon knowledge  that  an  increasing  proportion  of  the  incomes  of  the  people 
of  this  coimtry  are  being  expended  in  retail  stores,  year  by  year.  But 
neither  the  amount  of  the  gross  income  of  the  people,  nor  the  proportion 
so  expended  is  known  with  even  approximate  accuracy. 

There  can  be  no  doubt  that  th^  retail  store  is  one  of  the  most  important 
links  in  the  chain  of  activities  and  processes  by  which  the  wants  of  the  con- 
sumers are  met  by  a  ceaseless  flow  of  goods  from  producers.  It  would  be 
interesting  and  enlightening  to  know  just  how  much  this  service  costs. 
The  author  states  that  the  ''distribution''  of  goods,  which  includes  trans- 
portation, insurance,  and  storage  as  well  as  the  selling,  probably  costs 
more  than  the  manufacturing.  It  is  generally  recognized  that  there  is 
great  inefficiency  and  waste  in  retailing.  Here  then  is  the  place  where 
statistics  should  be  made  available,  if  we  are  to  deal  intelligently  with  the 
rising  cost  of  living. 

The  author  has  made  excellent  use  of  what  figures  he  could  get  while  at 
the  same  time  he  points  out  their  inaccuracies  and  inadequacy. 

The  work  is  what  the  title  indicates,  a  study  of  the  economics  of  retailing. 
It  combines  in  a  very  effective  way  the  descriptive  and  anal3rtical  methods 
of  treatment.  It  fits  in  splendidly  between  general  economics  on  the  one 
hand  and  the  handbooks  and  treatises  of  a  more  technical  character  in 
business  management  and  salesmanship  on  the  other.  It  supplements 
general  economics  where  many  students  have  felt  the  need  of  a  fuller  treat- 
ment, and  it  affords  a  historical  background  and  a  scientific  groundwork 
for  the  art  of  the  merchant  and  the  salesman. 

The  book  is  well  written  and  is  presented  in  a  satisfactory  t3rpography. 
It  should  be  interesting  and  easy  reading  for  both  business  men  and  stu- 
dent. 

Carroll  W.  Doten. 

Massachusetts  Institute  of  Technology. 


RESOLUTION. 


At  a  Meeting  of  the  American  Statistical  Association,  held  in  New  York 
City,  May  5,  1916,  the  following  resolution  was  adopted  by  unanimous 
vote  of  the  members  present: 

Whereas,  The  Joint  Resolution  introduced  in  Congress  by  Senator 
John  D.  Works,  of  California,  making  it  unlawful  for  any  officer  or  employee 
of  the  United  States  Public  Health  Service  to  be,  or  to  become,  a  member 
or  officer  of,  or  in  any  way  connected  with,  any  medical  or  private  health 
association  or  organization  of  any  kind,  if  passed  by  Congress,  would  limit 
the  usefulness  of  a  very  important  branch  of  government  service;  and 
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Whereas,  It  would  deprive  the  public  health  and  statistical  associations 
of  the  country  of  the  benefit  that  accrues  to  them  and  to  the  public  at  large 
from  the  direct  contact  and  association  with  the  officers  of  the  United  States 
Public  Health  Service,  who  have  contributed  largely  to  the  knowledge  of 
disease  and  its  prevention;  and 

Whereas,  The  efficiency  of  the  government  service  is  enhanced  by  the 
2>articipation  of  its  officers  in  the  activities  of  scientific  societies;  and 

Whereas,  The  principle  underlying  Senator  Works'  resolution,  if  applied 
in  one  branch  of  the  government  service,  might  be  extended  to  other 
branches  and  impose  regrettable  limitations  upon  the  usefulness  of  govern- 
ment officers  pursuing  scientific  work. 

Therefore^  Be  it  Resolvedy  That  the  American  Statistical  Association 
hereby  records  its  emphatic  disapproval  of  Senator  Works'  Resolution; 
and 

Be  it  Further  Resolved,  That  copies  of  this  resolution  be  sent  to  the  mem- 
bers of  the  Committees  of  Congress  to  which  this  resolution  was  referred 
And  that  it  be  given  publicity  in  the  daily  press  of  the  country. 

Attest: 

Carroll  W.  Doten, 
Secrelary. 


COMMITTEES. 

The  following  committees  have  been  appointed  since  the  Proceedings 
-of  the  Annual  Meeting  were  published: 
Committee  on  Fellows: 

Frederick  L.  Hoffman,  term  expires  1920. 

E.  Dana  Durand,  term  expires  1919. 

Wesley  C.  Mitchell,  term  expires  1918. 

Charles  H.  Verrill,  term  expires  1917. 

John  L.  Coulter,  term  expires  1916. 
.  Nominating  Committee: 

William  Z.  Ripley,  chairman,  Fred  C.  Croxton,  W.  S.  Gifford. 
, Members  of  Committee  on  Local  Arrangements:     (Annual  Meeting,  Colum- 
bus, Ohio.) 

Pwd  C.  Croxton,  Mary  Louise  Marks,  and  Carl  J.  West. 
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SCOPE  AND  METHOD  OF  STATISTICS. 

By  Harald  Westebgaard,  PrrfeMor  of  Social  Science  in  the 
University  of  Copenhagen, 


INTRODUCTION. 
By  Wai/ter  F.  Wellcox. 


It  is  a  pleasure  to  welcome  to  the  pages  of  these  PvblicaiionB 
the  writer  of  the  following  weighty  article  and  to  express  my 
own  debt  to  him,  a  debt  which  began  almost  a  quarter  of  a 
century  ago  with  the  beginning  of  my  work  as  a  teacher  of 
statistics  and  has  steadily  deepened  with  the  passage  of  the 
years.  I  know  of  hardly  any  writer  in  this  field  from  whom 
I  have  learned  more  and  whose  work  I  can  commend  to  others 
more  imreservedly.  That  I  am  not  alone  among  Americans 
in  this  opinion  is  suggested  by  the  fact  that  years  ago  Pro- 
fessor Westergaard  was  invited  by  the  United  States  to  rep- 
resent the  guild  of  European  statists  at  the  Congress  of  Arts 
and  Sciences  in  St.  Louis  and  to  give  there  an  address  upon 
demography.  As  he  was  unable  then  to  accept,  the  present 
article  may  be  deemed  his  first  appearance  before  an  American 
public  and  it  seems  appropriate,  therefore,  for  me  to  add  a 
few  personal  words  about  his  career. 

The  son  of  a  distinguished  Oriental  scholar,  he  himself 
turned  first  to  mathematics  and  later  to  the  social  sciences. 
In  these  departments  his  academic  work  was  supplemented 
by  extended  journeys  in  Germany,  Austria,  Switzerland, 
France,  and  England,  during  which  he  studied  social  problems, 
statistics,  and  insurance.  At  the  age  of  28  he  presented  to 
the  University  of  Copenhagen  a  work  on  mortality  outlining 
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and  appraising  recent  investigations  of  the  death  rate  in 
various  classes  of  the  population.  This  brought  to  him  the 
University's  gold  medal  offered  as  a  prize  for  the  best 
treatise  on  that  topic.  His  work  was  published  in  German 
under  the  title,  Principles  of  Mortality  and  Morbidity,  and 
at  the  same  time  the  author,  who  had  already  been  employed 
for  two  years  in  the  Danish  Insurance  OflBce,  became  a  pro- 
fessor of  social  science  at  the  University  which  had  thus 
crowned  his  work.  His  book  is  an  effort  to  analyze  the  vari- 
ous causes  or  influences,  such  as  age,  sex,  marital  condition, 
environment  (urban  or  rural),  race,  religion,  occupation,  and 
diet,  which  affect  man's  death  rate  and  to  measure,  or  at 
least  to  point  out  the  sound  method  for  measuring,  the  effect 
of  each  influence  upon  mortality.  Nearly  twenty  years  later 
it  appeared  in  a  new  edition  completely  rewritten  and  greatly 
enriched  by  the  results  of  the  author's  intervening  studies  and 
those  of  other  scholars  in  the  same  subject.  For  years  I 
have  found  it  an  indispensable  repository  of  fact  and  above 
all  of  argument,  critical  and  constructive,  in  the  wide  field 
it  covers. 

Professor  Westergaard's  second  book,  appearing  after  an 
interval  of  eight  years,  grew  directly  out  of  his  teaching.  It 
is  an  Outline  of  the  Theory  of  Statistics,  published  simultane- 
ously in  Danish  and  German  editions  and  designed  especially 
for  the  use  of  students  in  social  science  at  the  University  of 
Copenhagen.  Perhaps  no  better  introduction  to  the  present 
article  can  be  found  than  a  few  words  from  the  preface  to  his 
second  main  work: 

Writers  on  the  Theory  of  Statistics  are  often  satisfied  with 
developing  the  methods  employed  in  special  fields,  like  mor- 
tality, merely  adding  a  few  general  remarks  about  the  regu- 
larity of  statistical  phenomena  and  its  consistency  with  our 
ideas  of  human  freedom.  This  blinks  the  main  question; 
namely.  Under  what  conditions  and  within  what  limits  is  the 
regularity  of  statistical  phenomena,  ''the  law  of  large  numbers," 
manifested?  To  sidestep  that  question  has  advantages, 
because  it  relieves  one  from  entering  upon  a  mathematical 
analysis;  but  it  has  also  serious  disadvantages,  because  it 
deprives  statistics  of  its  foundation.  In  following  that  pro- 
cedure the  statist  cannot  decide  whether  he  has  a  solid  basis 
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for  his  work  because  he  does  not  know  whether  the  law  of 
large  numbers  is  exemplified  in  the  material  before  him.  In 
the  first  part  of  the  following  book  I  have  set  forth  the  funda- 
mental principles  of  the  calculus  of  probabilities  and  then 
undertaken  a  task  often  overlooked,  that  of  investigating 
whether  these  principles  are  exemplified  in  the  results  of 
statistical  observation. 

This  second  work  of  Westergaard,  like  the  first,  has  been 
thoroughly  revised  and  rewritten  within  the  quarter  century 
since  it  was  published  and  is  now  about  to  appear  in  Danish. 
I  sincerely  hope  that  it  may  appear  also  in  an  English  edition. 

The  present  article  is  an  epitome  of  the  author's  mature 
conclusions  on  a  subject  upon  which  American  statists  need 
to  profit  from  the  results  of  European  scholars.  The  author's 
familiarity  with  the  best  English  experience,  perhaps  sug- 
gested by  the  fact  that  the  first  edition  of  each  of  his  two  main 
works  is  dedicated  to  an  English  scholar  and  insurance  expert, 
appears  on  nearly  every  page.  He  is  wonderfully  well  in- 
formed also  regarding  the  development  of  his  subject  from  the 
beginning  and  his  chapters  on  the  history  of  statistics  and  of 
mortality  statistics  are  marked  by  a  combination  of  erudition 
and  analytical  power  which  raises  them  high  above  almost 
any  other  work  and  makes  them  a  model  in  that  field.  For 
American  scholars  this  is  the  more  important  because  hardly 
one  even  of  our  scholars'  libraries  possesses  the  books  needed 
for  independent  investigations  in  the  history  of  statistics  and 
yet  perhaps  no  study  provides  a  better  thread  to  guide  our 
researches  past  the  pitfalls  which  trapped  many  former 
investigators  and  into  the  fruitful  fields  of  statistical  analysis. 

In  another  respect,  also.  Professor  Westergaard  has  much 
to  teach  our  American  statists.  Those  persons,  mainly  gov- 
ernment officials,  who  are  engaged  in  prosecuting  statistical 
inquiries  are  seldom  inclined  by  interest  and  training  to  use 
subtle  or  unusual  methods  of  refined  analysis  upon  the  figures 
they  have  produced  and  thus  fail  to  extract  their  full  meaning. 
But  they  often  have  a  just  and  sometimes  an  exaggerated 
appreciation,  developed  by  their  own  sad  experience,  of  the 
many  errors  from  which  their  results  suffer  and  of  the  uncer- 
tainty or  at  least  the  considerable  margin  of  error  in  their 
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conclusions.  This  seems  to  be  true  of  nearly  every  official 
American  statist  since  Walker  and  Wright.  On  the  other 
hand,  such  American  scholars,  trained  in  higher  mathematics, 
as  apply  refined  and  modem  methods  to  statistical  data  are, 
in  the  main,  university  men  whose  experience  has  seldom 
given  them  an  opportunity  to  estimate  the  margin  of  error 
in  official  returns.  They  frequently  accept  without  question 
figures  so  wide  of  the  truth  as  to  be  most  unsafe.  For  example, 
my  own  experience,  including  membership  on  a  committee 
appointed  to  probe  the  divergencies  between  the  figures  of  the 
Census  Office  and  those  of  the  Department  of  Agriculture, 
has  made  me  sceptical  of  the  annual  returns  showing  acreage 
and  yield  of  the  staple  American  crops,  returns  now  published 
imder  the  more  descriptive  title  of  crop  estimates.  For  this 
reason  I  have  not  thought  it  safe  to  use  them  in  any  published 
discussions.  And  yet  elaborate  theoretical  structures  employ- 
ing the  most  refined  methods  have  been  built  on  these  figures 
apparently  without  inquiry  as  to  whether  the  foundation  is 
strong  enough  to  support  the  superstructure.  These  two 
classes  of  investigators,  the  producers  of  statistical  data  and 
the  analysts  of  the  results,  need  a  closer  coSperation  and  a 
more  intelligent  sympathy  with  each  other's  work. 

It  is  noteworthy  that  Professor  Westergaard,  whose  con- 
tributions to  the  refinements  of  statistical  method  have 
been  of  the  first  importance,  should  close  his  present  article 
with  the  suggestion  that  our  first  object  "must  be  not  so  much 
to  prepare  refined  statistical  methods  as  to  provide  useful 
observations.  ...  At  present  we  are  more  in  need  of 
statistical  data  than  of  theoretical  investigations.  •  .  • 
We  want  statistical  observations  covering  new  fields  and  here 
an  enormous  amount  of  work  remains  to  be  done"  (page  62). 
In  the  United  States  both  types  of  work  are  sorely  needed, 
but  more  important  than  either  alone  is  a  sympathetic  compre- 
hension by  each  group  of  the  aims  and  the  difficulties  of  the 
other.  In  this  way,  and  in  this  way  alone,  the  new  material 
needed  can  be  most  rapidly  secured  and  the  new  methods 
applied  only  to  significant  material.  Such  a  lesson  of  open- 
eyed  and  sympathetic  co6peration  Professor  Westergaard  is 
preeminently  qualified  to  teach. 
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SCOPE  AND  METHOD  OF  STATISTICS. 

By  Habald  Westerqaabd. 

I. 

It  might  appear  absurd  to  discuss  the  scope  and  method  of 
a  science  with  at  least  250  years  of  history,  an  evolution  from 
the  trifling  beginning  as  "political  arithmetic"  to  its  present 
position  as  an  important,  or  rather  an  indispensable,  instru- 
ment in  the  complicated  machinery  of  modem  government 
and  an  auxiliary  science  in  many  branches  of  human  thought. 
It  might  be  supposed  that  no  unsettled  questions  about  scope 
and  method  were  left,  that  on  the  contrary  the  tradition  of 
many  years  would  enable  the  great  army  of  statisticians  to 
follow  a  definite  plan,  without  any  doubt  whatever  about 
their  final  goal. 

Still  it  is  a  fact,  that  there  are  at  present  not  one,  but 
several  corps  of  statisticians,  each  trying  earnestly  to  promote 
the  science,  but  hardly  able  to  cooperate  for  lack  of  mutual 
sympathy  and  sometimes  acting  in  direct  opposition  to  one 
another. 

I  hope,  therefore,  that  it  will  not  appear  entirely  useless 
to  try  to  throw  some  little  light  on  this  problem.  In  doing  so 
I  shall  first  give  a  brief  outline  of  some  essential  points  in  the 
evolution  of  statistics. 

In  the  seventeenth  and  eighteenth  centuries  we  find  three 
entirely  different  lines  of  evolution,  viz.,  the  calculus  of  proba- 
bilities, "political  arithmetic,"  and  the  comparative  de- 
scription of  states,  the  last  discipline  being  the  only  one  to 
which  the  name  of  statistics  was  appropriated,  though  this 
one  had  originally  very  little  to  do  with  statistics  in  the 
modem  sense  of  the  word. 

Statistics  as  the  comparative  description  of  states  was  culti- 
vated by  Aristotle  in  his  famous  Constitutions  of  158  states, 
of  which  only  the  Constitution  of  Athens  has  survived.  To 
the  same  category  belong  the  works  of  the  Italian  authors 
Sansovino  and  Botero,  dating  from  the  end  of  the  sixteenth 
century,  those  of  their  contemporary  in  France,  Etienne 
Pasquier,  who  wrote  Richerches  de  la  France,  and  those  of 
Pierre  d'Avity,  who  published  his  great  work,  Les  Estats 
du  Monde,  a  little  later  (1614). 
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It  was,  however,  in  Germany  chiefly  that  this  study  was 
cultivated.  The  well-known  polyhistor,  Hermann  Conring, 
lectured  on  it  for  many  years  in  the  seventeenth  century, 
beginning  his  description  with  Spain  and  ending  it  with  Japan, 
Morocco,  and  Abyssinia;  and  in  the  eighteenth  century  we 
meet  in  Germany  a  whole  series  of  writers  from  Achenwall  to 
Schl6zer,  dealing  with  this  theme.  Most  of  these  works  had 
a  family  resemblance  containing  descriptions  of  the  several 
countries,  their  climate  and  population,  their  produce  and  con- 
stitution, etc.,  but  with  hardly  any  numerical  data;  for  these 
German  authors  did  not  take  much  interest  even  in  the  scanty 
numerical  material  which  was  at  hand.  Sometimes  these 
descriptions  were  printed  in  a  schematic  form,  giving  under 
each  heading  for  each  country  a  short  verbal  description;  in 
this  way  the  so-called  "Tabellen-Statistik"  arose. 

These  tabular  descriptions  might  be  looked  upon  as  signs  of 
degeneration;  but,  clumsy  and  naive  as  they  often  were,  they 
actually  indicate  progress.  For  gradually  the  authors  of 
TabeUen'Siatisiik  began  to  fill  their  paragraphs  with  nu- 
merical facts,  as  material  of  this  kind  accumulated.  In  par- 
ticular comparative  tables  with  facts  relating  to  population 
were  introduced.  One  of  the  most  important  contributions 
of  this  kind  was  written  by  Crome  -(1786),  with  tables  con- 
taining the  number  of  inhabitants,  area,  density  of  population, 
and  the  "possible  number,"  that  is  to  say,  the  population 
assuming  an  average  density  of  3,000  inhabitants  per  (German) 
square  mile.  Crome  tried  to  criticize  in  a  really  scientific 
spirit  all  the  figures  at  hand  and  to  make  the  best  possible 
estimates.  Thus  a  bridge  was  built  between  this  discipline 
and  statistics  in  the  modern  sense  of  the  word,  these  compara- 
tive descriptions  of  various  countries  being  increasingly  in- 
fluenced by  the  growing  abundance  of  numerical  material. 
This  process  was  not  without  its  dramatic  features.  At  the 
beginning  of  the  nineteenth  century  an  interesting  discussion 
over  the  meaning  of  statistics  took  place  in  some  learned 
German  publications;  the  views  of  the  antagonists  seemed 
quite  irreconcilable;  each  side  maintained  that  its  conception 
of  statistics  was  the  true  one.  It  was  maintained  that  the 
adherents  of  the  TabellenrStaiiatik  simply  ''skeletonized" 
the  noble  science  of  statistics,  that  they  were  TdbeUenknechiej 
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unimaginative  "slaves  of  the  tables."  As  in  so  many  other 
scientific  controversies,  there  was  never  a  formal  conclusion; 
by  and  by  the  discussion  died  away,  and  gradually  the  name 
sUUiatics  was  transferred  from  this  discipline  to  political 
arithmetic,  as  formally  proposed  in  a  masterly  essay,  written 
in  the  middle  of  the  century  by  the  famous  German  economist, 
K.  Knies. 

The  foundation  of  the  calculus  of  probabilities,  the  second 
line  of  evolution,  was  laid  by  Italian  and  French  mathema- 
ticians, who  were  interested  in  the  problems  of  games  at  dice, 
lotteries,  etc.  This  discipline  reached  a  very  high  develop- 
ment in  the  eighteenth  century,  culminating  at  the  beginning 
of  the  nineteenth  century  in  Laplace's  masterly  TMorie 
analyiique  des  probabiliUs  (1812). 

The  chief  problem  of  the  calculus  of  probabilities  was 
discussed  in  J.  Bernoulli's  posthumous  work,  Ars  conjedandi 
(1713)  and  further  developed  by  several  brilliant  mathema- 
ticians. According  to  Bernoulli's  theorem,  the  probability 
of  a  certain  deviation  from  a  given  type  will  depend  on  the 
number  of  observations,  so  that  by  increasing  the  number  of 
observations  it  is  possible  to  get  as  narrow  limits  of  deviation 
as  we  like.  This  is  the  famous  "  law  of  large  numbers, "  which 
has  had  so  prominent  a  part  in  many  statistical  discussions. 
In  fact,  if  it  is  possible  to  calculate  the  limits  of  deviation  from 
the  standard,  we  can  easily  control  statistical  conclusions. 
If  the  average  rate  of  infant  mortality  is,  say,  0.20,  and  if  in 
a  group  of  10,000  infants  a  rate  of  0.21  is  very  rarely  reached, 
in  a  group  of  1,000,000  infants  a  rate  of  0.201  will  be  equally 
seldom  found  and  if  there  are  100  millions  of  observations, 
the  limit  is  reduced  to  0.2001. 

Although  the  mathematicians  clearly  understood  the 
significance  of  Bernoulli's  theorem,  they  failed  to  exhaust  it 
fully.  Most  of  the  mathematicians  who  developed  the  calcu- 
lus of  probabilities  seemed  to  suppose,  as  an  axiom  which 
needed  no  test,  that  its  theorems  would  hold  good  everywhere. 
Those  theorems  can  in  fact  be  applied  to  a  goodly  number  of 
cases,  not  the  least  in  games  at  dice,  lotteries*,  etc;  but  the 
important  question  was  left  untouched,  whether  and  under 
what  conditions  these  theorems  might  be  applied  to  the  more 
complicated  problems  in  vital  or  economic  statistics.     No  in- 
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vestigation  was  made  to  test  the  applicability  of  the  theorems 
in  this  field;  hardly  even  was  an  attempt  made  with  regard  to 
the  original  field  of  the  calculus  of  probabilities,  in  spite  of  the 
severe  but  rather  unjust  criticism  by  d'Alembert,  who  directly 
appealed  to  mathematicians  to  make  experiments  with  regard 
to  games  in  order  to  find  the  real  laws  of  chance.  Many 
questions  of  this  kind  still  remain  unsolved. 

The  third  line  of  evolution  began  in  England.  The  cradle 
of  political  arithmetic  is  to  be  found  in  London,  where  a  mer- 
chant, John  Graunt,  in  1662  wrote  his  remarkable  Natural 
and  Political  Observations  upon  the  Bills  of  Mortality.  This 
treatise  is  a  keen  and  ingenious  attempt  to  calculate  a  life 
table  from  the  London  bills  of  mortality,  on  the  basis  of  the 
returns  of  cause  of  death  only,  no  statement  of  age  at  death 
being  made.  Graunt's  results  probably  were  wide  of  the 
truth;  thus  he  supposed  that  three  eighths  of  the  persons 
surviving  at  six  years  would  die  before  reaching  sixteen,  and 
again,  that  the  same  proportion  would  die  between  sixteen 
and  twenty-six.  Probably  the  actual  death  rate  was  only  a 
fraction  of  this  estimate.  But  still  we  must  admire  Graunt's 
acumen  and  his  grasp  of  these  highly  important  problems, 
which  in  the  following  generations  were  to  be  studied  by  a 
number  of  keen  investigators,  including  the  brilliant  Halley 
and  Lavoisier. 

Halley's  Breslau  table  is  the  next  step  in  advance,  a  real 
seven-league  stride,  hardly  appreciated  by  his  contempo- 
raries. His  paper,  published  in  1693,  contained  in  nuce  a 
whole  theory  of  vital  statistics  and  life  insurance.  And  not 
only  did  he  grasp  the  problems  thoroughly,  but  there  is  also 
reason  to  believe  that  his  numerical  results  were  fairly  correct, 
in  spite  of  the  imperfections  of  his  data.  Thus,  the  total 
number  of  inhabitants  which  he  calculated  seems  to  have 
been  fairly  close  to  the  truth,  and  so,  too,  his  life  table;  it 
gave  a  good  picture  of  the  chances  of  death  in  a  non-epidemic 
period  in  those  times,  though  mortality  in  years  of  plague 
might,  indeed,  rise  to  a  much  higher  level. 

In  the  following  century  several  mortality  tables  were  con- 
structed, often  based  on  much  more  complete  observations 
than  were  at  Halley 's  disposal;  thus  by  Struyck  and  Kersse- 
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boom  in  Holland  and  Deparcieux  in  France,  the  latter  for 
instance  calculating  most  interesting  life  tables  for  monks  and 
nmis.  Not  less  important  was  the  progress  in  Sweden  (1748), 
where  a  whole  system  of  vital  statistics  was  founded,  with  a 
population  register  in  each  parish  and  complete  lists  of  births 
and  deaths.  The  first  reliable  mortality  tables  for  a  whole 
coimtry   were   calculated   by   Wargentin  from  these   data. 

How  rich  the  literature  of  political  arithmetic  had  grown  in 
the  course  of  a  century  appears  from  Stissmilch's  compilation 
in  his  great  work,  Die  gdtUiche  Ordnung  (2nd  ed.,  1761). 
His  work  contained,  moreover,  several  original  contributions, 
including  a  life  table  which  enjoyed  a  great  reputation  in 
spite  of  conspicuous  defects,  obvious  even  to  his  contempo- 
raries. 

Halley's  contemporaries.  King  and  Davenant,  had  chiefly 
economic  statistics  in  view.  We  owe  to  Davenant  a  first 
attempt  at  a  theory  of  political  arithmetic.  {Of  the  Use  of 
Political  Arithmetic,  in  all  considerations  about  the  revenues 
and  trade,  1698.)  A  single  quotation  will  suffice:  ''As  for 
example,  when  the  number  of  inhabitants  in  England  is  known, 
by  considering  the  extent  of  the  French  territory,  their  way 
of  living,  and  their  soil,  and  by  comparing  both  places,  and 
by  other  circimMtances,  a  near  guess  may  be  made  how  many 
people  France  may  probably  contain."  Statistical  conclu- 
sions were  very  often  drawn  in  this  way  in  those  days.  Un- 
fortunately the  keystone  was  wanting;  Davenant  failed  to 
explain  how  to  avoid  erroneous  conclusions  or  how  to  find 
the  limits  of  probable  error. 

In  France  several  renowned  authors  of  the  eighteenth 
century  grappled  with  the  problem  of  calculating  the  number 
of  inhabitants.  So  Messance,  who,  in  his  Richerches  sur 
la  popidation  (1766),  foimd  a  population  of  24,000,000;  Moheau 
arrived  at  a  similar  result  (1778).  Their  method  is  easily 
imderstood.  Moheau  finds,  for  instance,  in  representative 
districts,  that  each  year  on  an  average  there  would  be  one 
birth  to  every  25i  inhabitants;  the  average  number  of 
births  in  France  being  about  929,000,  he  estimates  the  popu- 
lation at  23,700,000.  The  number  of  deaths  are  in  Moheau's 
opinion  less  reliable  as  a  basis  for  estimate,  though  in  the 
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present  case,  by  using  the  deaths,  he  was  able  to  reach  nearly 
the  same  result. 

Lavoisier  made  a  step  forward  in  political  arithmetic  (1791) ; 
taking  Moheau's  method  of  estimate  from  representative 
districts,  he  applied  it  to  agricultural  statistics,  and  calculated 
on  the  basis  of  representative  observations  the  number  of 
ploughs  and  of  horses  and  cattle,  as  well  as  the  harvest  and 
the  cultivated  area  of  the  country. 

Ingenious  as  these  calculations  often  were,  they  were  some- 
what unreliable  and  arbitrary,  nevertheless,  for  it  seemed 
hardly  possible  to  check  the  results.  Laplace  pointed  in  the 
right  direction,  basing  his  calculations  of  the  number  of  in- 
habitants on  figures  of  population  and  births  in  selected 
districts  in  30  departments.  His  estimate  of  the  number  of 
inhabitants  was  probably  nearer  the  truth  than  the  previous 
estimates.  But  even  he  did  not  reach  the  bottom  of  the 
problem;  he  did  not  prove  that  these  observations  were  grouped 
around  a  typical  value  according  to  the  calculus  of  probabil- 
ities. After  Laplace  not  much  was  done  to  develop  the 
theory  of  representative  statistics  or  of  indirect  methods  of 
finding  the  numbers  required.  This  is  probably  connected 
with  the  fact  that  direct  methods  of  complete  enumeration, 
such  as  a  census  covering  an  entire  country,  gradually  became 
popular  in  spite  of  the  great  distrust  with  which  at  first  they 
were  regarded.  In  the  earlier  period  of  statistics  this  dis- 
trust was  very  characteristic.  Davenant  preferred  the  books 
of  the  Hearth  OflBce;  Messance  would  even  rely  on  statistics 
of  the  yearly  consumption  of  goods  as  a  basis  for  estimating 
the  number  of  inhabitants.  Even  as  late  as  the  middle  of 
the  nineteenth  century,  there  was  in  France  and  Belgium  a 
lively  discussion  of  the  advisability  of  using  census  results 
in  calculating  mortality  tables,  several  well-known  statisti- 
cians trying  to  do  without  the  census. 

The  census  held  its  ground,  however,  and  no  modern  stat- 
istician would  doubt  the  general  reliability  of  enumerations 
of  this  kind.  Only  in  calculating  the  infant  mortality  most 
statisticians  still  prefer  the  births  to  the  census  results,  but 
even  here  a  tendency  toward  using  census  figures  is  percepti- 
ble. 
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At  the  beginning  of  the  nineteenth  century  the  outlook  for 
statistics  was  rather  favorable.  Statistical  oflBces  were  es- 
tablished in  France  and'Prussia,  a  census  was  taken  in  the 
United  States  in  1790  and  again  ten  years  later.  But  in 
Europe  the  long  war  and  the  political  reaction  after  the 
conclusion  of  peace  delayed  progress,  so  that  the  new  era 
could  not  begin  until  about  1830.  From  that  time  on  there 
has  been  continuous  and  rapid  progress.  The  enthusiasm  of 
those  early  years  was  astonishing:  statistical  societies  were 
founded;  journals  like  Annales  d^hygiine  pvblique  or  the 
Journal  of  the  Statistical  Society  of  London  published  numerous 
statistical  articles;  statistical  oflBces  were  founded  or  reorgan- 
ized. This  enthusiasm  has  waned  a  little,  but  nothing  has 
prevented  a  steady  progress,  an  immense  accumulation  of 
numerical  data,  of  reports,  enquites,  etc.  Under  this 
rapid  evolution  statistics  could  not  be  altogether  free  from 
dilettanteism;  it  is  even  surprising  that  the  number  of  such 
untrained  workers  has  been  so  small. 

Quetelet  (1796-1874)  may  be  considered  as  the  typical 
statistician  of  his  period.  His  enthusiasm,  his  readiness  to 
draw  conclusions  from  a  rather  meagre  collection  of  material, 
his  faith  in  statistics  as  the  queen  among  all  sciences,  his 
theory  of  the  great  regularity  in  all  statistical  phenomena — all 
these  features  were  common  to  many  statisticians  of  his  time, 
though  they  lacked  the  impress  of  his  brilliant  genius  and  his 
wonderful  style.  It  is  easy  now  to  see  his  defects:  Quetelet 
was  too  willing  to  believe  in  the  constancy  of  types;  he  was 
fully  convinced,  for  instance,  that  mortality  did  not  change, 
though,  even  while  he  was  writing,  a  considerable  decrease 
of  mortality  was  beginning.  He  saw  too  much  in  his  ''homme 
fnoyeUf**  that  remarkable  being,  who  should  unite  all  the 
qualities  of  the  nation,  as  a  representative  of  beauty  and 
harmony;  he  was  too  optimistic  with  regard  to  international 
statistics  and  the  usefulness  of  congresses.  All  this  prevented 
him  from  seeing  the  variety  which  prevails  everywhere,  the 
constant  changes  in  all  conditions  of  human  life.  These 
mistakes  were  not  peculiar  to  him.  Mathematicians  sought 
to  find  a  formula  by  which  mortality  might  be  expressed  as  a 
function  of  age,  a  physiological  law  of  mortality,  so  to  speak. 
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The  regularity  of  all  statistical  data  being  an  axiom,  it  did 
not  occur  to  the  statisticians  of  the  period  that  a  thorough 
investigation  into  the  conditions  and  the  limits  of  this  regu- 
larity was  necessary. 

But  these  erroneous  ideas  have  to  a  great  extent  disappeared. 
In  the  following  generation  we  perceive  a  certain  reaction,  a 
suspicion  of  laws  and  types.  The  statisticians  mostly  confined 
themselves  to  collecting  exact  details,  giving,  so  to  speak,  a 
photograph  of  the  conditions,  but  taking  less  interest  in  the 
causes  behind  all  the  phenomena.  The  doctrines  of  the  pres- 
sent  Italian  school  of  anthropologists  (Lombroso  and  his 
disciples)  are  perhaps  the  most  closely  akin  to  those  held  by 
Quetelet,  but  their  views  no  doubt  will  gradually  be  changed 
under  the  influence  of  the  strong  and  sober  reaction  which 
prevails  among  the  statisticians  of  the  present  day. 

As  remarked  above,  the  calculus  of  probabilities  is  one  of 
the  main  sources  of  the  theory  of  statistics.  This  discipline 
in  the  past  century  has  had  a  healthy  growth,  some  of  the 
finest  mathematicians  having  contributed  to  its  development. 
It  is  sufficient  to  name  Gauss  (method  of  least  squares)  and 
Poisson  {RMierches  sur  la  probabiliU  des  jugemeMs,  1837). 
For  many  years  statistics  was  too  little  influenced  by  these 
contributions.  The  official  statisticians  as  a  rule  did  not 
understand  or  appreciate  the  law  of  error.  They  were  content 
to  deal  with  statistical  data  in  quite  an  elementary  way  with 
the  result  that  much  labor  was  wasted.  It  was  often  thought 
necessary  to  accumulate  immense  masses  of  data  in  order  to 
prove  results  which  might  have  been  obtained  from  much 
less  material,  if  the  simple  formulas  of  the  calculus  of  prob- 
abilities had  been  used. 

But  here,  too,  came  a  reaction.  One  of  the  leaders  was 
Woolhouse,  who  published  his  remarkable  article.  On  the 
Philosophy  of  Statistics  in  1872.  Later  came  the  brilliant 
contributions  of  F.  Y.  Edgeworth  and  of  Karl  Pearson's  school, 
which  took  up  problems  of  great  significance  concerning  the 
physical  and  moral  development  of  men,  particularly  with 
regard  to  heredity.  Important  contributions  to  the  theory  of 
statistics  were  made  by  the  well-known  German  economist, 
Lexis,  and  his  disciple,  Bortkiewicz.    Lexis  took  up  the  prob- 
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lem  of  regularity  in  statistical  data,  dealing  principally  with 
the  ratio  of  males  to  females  among  new-bom  children. 

A  prominent  feature  of  modem  statistics  is  the  immense 
development  of  the  field.  The  progress  of  labor  statistics 
during  the  last  few  decades  is  an  instance  of  such  extension  of 
oflScial  statistical  work.  A  further  broadening  of  the  field 
is  due  to  the  private  efforts  of  pioneers,  supported  by  the 
generous  gifts  of  men  like  Francis  Galton,  and  to  the  activi- 
ties of  life  insurance  and  accident  insurance  companies  and 
institutions  investigating  the  mortality  of  the  insured,  or  the 
frequency  of  invalidity,  illness,  or  accident. 

In  this  extension  of  the  field  of  statistics  much  has  depended 
on  the  attitude  of  the  people  towards  statistical  inquiries. 
The  spread  of  education  through  good  public  schools  has 
been  an  important  factor  in  allaying  popular  suspicion. 
The  former  distrust  lest  statistical  inquiries  might  prove 
to  be  a  preliminary  to  increased  taxes  has  changed  into  a 
general  confidence  and  a  willingness  to  cooperate  with  the 
authorities.  Consequently  in  the  future  there  will  be  rather 
an  embarras  de  richesses;  the  difficulty  will  be  not  so  much  in 
gathering  material  as  in  mastering  it,  in  digesting  all  these 
masses  of  reports  which  have  been  stored  in  the  archives  and 
on  the  book-shelves  of  statistical  offices. 

II. 

What  is  the  present  outlook  for  statistics?  Some  hints  of 
future  possibilities  are  suggested  by  the  foregoing  outline 
of  its  development. 

Let  us  consider  first  the  future  extension  of  the  field  of 
statistics.  I  have  already  mentioned  the  immense  progress 
which  has  been  made  of  late.  It  might  perhaps  seem  difficult 
to  make  further  advances,  but  the  movement  has  been  so  rapid, 
that  we  can  hardly  think  it  will  at  once  come  to  a  standstill, 
and  at  all  events  some  opportunities  of  further  progress  are 
evident.  We  need  only  to  follow  the  lead  of  the  old  political 
arithmeticians.  An  essential  feature  in  those  early  days  was 
the  frequent  use  of  representative  statistics,  where  observa- 
tions covering  the  whole  ground  were  not  available.  This 
metHod  was  frequently  used  too  naively,  but  its  principle 
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was  not  bad.  Laplace  pointed  in  the  right  direction,  claiming 
that  the  representative  districts  should  be  very  numerous  and 
spread  over  the  whole  area.  What  remains  to  be  done,  is 
simply  to  develop  a  theory  of  these  representative  enumera- 
tions, stating  the  limits  of  the  deviations  from  the  true 
proportions  and  showing  how  to  approach  as  nearly  as  pos- 
sible to  the  truth.  In  fact  in  many  cases  it  will  be  practi- 
cally impossible  to  do  without  representative  statistics.  A 
typical  instance  is  the  production  of  milk  in  a  country.  No 
statistician  would  think  of  measuring  the  whole  quantity  of 
milk,  yielded  by  all  the  cows  in  the  country.  It  is  only 
necessary  to  select  a  certain  number  of  cows,  fairly  repre- 
sentative of  the  whole,  and  to  test  the  quantity  of  milk  from 
these  cows  on  certain  days.  From  these  observations  the 
whole  product  may  be  approximately  estimated.  So  also 
with  regard  to  the  production  of  butter,  meat,  etc.  The  statis- 
tics of  crops,  too,  will  always  depend,  somehow  or  other,  on 
representative  data.  Again,  we  may  ask  what  is  the  amount 
of  timber,  which  can  be  produced  in  a  forest:  we  can  only 
solve  the  problem  by  choosing  certain  select  areas  in  the  forest 
and  proceeding  to  measure  the  timber  in  each.  The  rates  to 
be  charged  by  insurance  oflBces  is  another  example.  By 
taking  samples  of  workshops,  cotton  mills,  theaters  or  farm 
buildings,  we  can  find  their  characteristic  fire  risk,  and  from 
these  observations  we  can  derive  the  rates  for  similar  buildings. 
Interesting  examples  of  representative  statistics  are  furnished 
by  the  Norwegian  investigations  into  the  distribution  of  in- 
comes. By  selecting  certain  places,  certain  streets  and  houses, 
and  inquiring  about  the  income  and  other  circumstances  of 
each  person  there,  more  detailed  information  could  be  secured 
than  from  returns  covering  a  whole  community,  though  in 
fact  the  modern  systems  of  income  taxes  have  made  such 
knowledge  easier  to  get  than  it  used  to  be. 

Related  to  the  method  of  representative  statistics  are 
certain  methods  of  interpolation.  Supposing  that  the  dis- 
tribution of  a  certain  population  according  to  years  of  age 
is  known,  but  that  in  dividing  the  population  into  groups 
according  to  occupation  it  was  found  too  expensive,  in  spite 
of   the   enormous   technical   progress   of   recent   decades, — 
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electric  counting  machines,  etc., — to  give  the  same  details, 
so  that  the  occupation  classes  are  divided  only  into  broad 
age-groups,  then  we  can  fairly  well  calculate  the  detailed 
age  distribution,  on  the  basis  of  the  age  distribution  in  the 
whole  population.  The  formula  of  interpolation  applied  may 
be  a  rather  crude  one,  as  was  the  case  with  Stissmilch's  esti- 
mate of  infant  mortality  in  one  class  of  population  on  the  basis 
of  that  of  another,  or  we  may  invent  more  refined  methods; 
at  all  events  the  principle  will  be  the  same.  As  an  instance 
we  may  take  the  comparative  mortality  among  widowers  and 
and  married  men.  If  the  numbers  living  are  classified  in  ten- 
year  age  groups,  55-64,  65-74,  etc.,  it  is  clear  that  in  each 
group  the  mean  age  of  widowers  will  be  higher  than  the  mean 
age  of  married  men.  For  this  reason  there  will  be  pro- 
portionally more  deaths  of  widowers,  even  if  their  mortality 
is  just  the  same,  and  we  will  be  tempted  to  draw  erroneous 
conclusions  from  the  observations.  By  means  of  inter- 
polation we  can  reduce  the  age  periods  and  thus  remove  the 
described  source  of  error. 

III. 

Another  group  of  most  important  problems  relates  to  the 
correctness  of  the  numbers  observed. 

Statistical  observations  are  undoubtedly  much  more  correct 
nowadays  than  formerly.  But  of  course  these  observations 
are  not  and  cannot  be  entirely  accurate.  In  enumerating  a 
population  at  a  given  moment  we  can  get  fairly  close  to  the 
truth,  but  it  will  be  hardly  possible  to  register  all  the  inhab- 
itants without  any  omissions  (for  instance  tramps)  or  alto- 
gether to  avoid  double  counting.  There  will  always  be  some 
little  possibility  of  error  left,  and  the  question  is,  whether 
the  limits  of  such  errors  and  the  effect  they  may  have  on  our 
conclusions  can  be  determined.  Here  we  can  learn  from  the 
old  political  arithmetic,  for  these  authors,  naive  and  un- 
practical as  they  often  were,  frequently  had  a  clear  under- 
standing of  the  importance  of  finding  the  limits  of  error  in 
the  statistical  material.  Siissmilch  gives  a  good  instance 
with  regard  to  Berlin,  Heysham  with  regard  to  Carlisle,  and 
Milne's  correspondence  with  Heysham  concerning  the 
Carlisle   observations   testifies  to   his   anxious  endeavor   to 
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correct  his  materials  as  much  as  possible  before  calculating 
his  mortality  table.  This  ought  to  be  a  characteristic  of 
every  statistical  report;  the  degree  of  accuracy  of  the  obser- 
vations should  always  be  carefully  considered.  It  would 
be  a  useful  task  to  gather  observations  on  the  limits  of  error 
out  of  the  enormous  literature  of  statistical  reports,  and  to 
try  to  systematize  the  results.  Such  a  work  would  probably 
contribute  not  a  little  to  our  confidence  in  numerical  data 
and  would  help  us  to  draw  valid  conclusions  in  spite  of  the 
defects  of  the  materials.  There  are  in  fact  already  available 
not  a  few  discussions  of  this  kind  and  undoubtedly  more  will 
appear  as  soon  as  the  question  has  attracted  the  attention  of 
official  statisticians. 

In  several  cases  we  have  ways  of  testing  statistical  data. 
Sometimes  certain  questions  are  answered  from  two  dififerent 
points  of  view:  for  instance,  in  labor  statistics,  when  reports 
are  secured  both  from  employers  and  from  trade  unions.  In 
statistics  of  international  trade  the  import  of  goods  from 
one  country  into  another  should  correspond  to  the  export  of 
the  same  goods  from  the  former  country  into  the  latter. 

Frequently  it  will  not  be  possible  without  extra  effort  to 
determine  the  margin  of  error.  For  example,  in  age  returns 
at  some  periods  of  life  there  is  a  temptation  to  overstate  age: 
an  infant  11  months  old  may  perhaps  be  registered  as  having 
completed  the  first  year  of  life;  in  extreme  old  age  many  per- 
sons, proud  of  their  age,  are  tempted  to  exaggerate  it  a  little. 
Again  the  gentler  sex  is  often  suspected  of  understating  age. 
Further,  there  is  the  concentration  on  multiples  of  five  or  ten, 
common  in  census  reports  even  where  not  only  the  age  in 
years  but  also  the  date  of  birth  is  entered  in  the  schedules; 
for  many  persons,  ignorant  of  their  exact  age,  are  inclined  to 
state  it  in  years  as  a  multiple  of  five  or  ten  and  then  compute 
the  year  of  birth  by  subtraction  from  the  census  year.  A 
revision  of  the  census  figures  is  therefore  necessary.  In  some 
<;ases  a  complete  revision  is  possible.  Thus  in  Norway,  the 
country  of  centenarians,  a  careful  revision  of  the  data  con- 
<;erning  persons  in  extreme  old  age  was  undertaken  by  com- 
parison with  the  parish  registers  of  births.  In  other  cases 
we  must  confine  ourselves  to  making  a  thorough  investigation 
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of  representative  or  select  parts  of  the  material,  for  instance 
certain  parishes;  from  these  parts  it  is  often  possible  to  draw 
valid  conclusions  applicable  to  the  whole. 

A  certain  pessimism  is  often  encountered  among  official 
statisticians  or  economists  who  attempt  to  draw  conclusions 
from  statistics.  It  is  maintained  that  the  inaccuracies  are 
often  so  great  that  it  is  impossible  to  get  any  reliable  results. 
Here,  then,  is  another  important  problem  in  the  theory  of 
statistics,  viz.,  to  determine  the  significance  of  the  inaccura- 
cies, to  state  to  what  extent  it  is  possible  to  draw  conclusions 
from  statistical  data,  in  spite  of  their  imperfections.  Here 
it  would  be  most  useful  to  form  a  theory  of  the  applicability 
of  imperfect  data.  For  it  can  easily  be  shown  that  even 
extremely  incorrect  data  may  under  certain  circumstances 
allow  of  perfectly  safe  conclusions.  It  will  be  sufficient  to 
discuss  a  few  examples. 

Let  us  suppose  that  we  want  to  find  the  mortality  of  hospi- 
tal patients  suffering  from  pneumonia,  grouped  according  to 
our  estimate  of  their  temperance  or  intemperance  in  the  use 
of  alcoholic  beverages.  »  Here  the  division  line  is  very  vague. 
Two  persons  with  just  the  same  habits  may  be  registered, 
one  as  temperate,  one  as  intemperate.  The  pessimists  would 
maintain  that  observations  of  this  kind  are  wholly  without 
statistical  value.  But  there  is  no  reason  to  think  that  the 
observers  will  knowingly  falsify  the  facts.  There  are  patients 
whom  every  observer  will  judge  intemperate  and  others  who  are 
as  clearly  temperate;  between  these  two  groups  there  are  some 
whom  it  may  be  difficult  to  assign  definitely  to  either  group, 
and  here  different  observers  might  make  different  decisions. 
Now  let  us  further  suppose  that  persons  with  intemperate 
habits  suffering  from  pneumonia  have  a  death  rate  of  40  per 
cent.,  whereas  patients  whose  consumption  of  spirits  is  under 
a  certain  limit  have  a  mortality  of  only  30  per  cent.,  then  as  a 
consequence  of  the  error  in  classification,  the  results  may  not 
show  the  true  difference  in  relative  mortality  of  the  two 
groups,  but  it  can  easily  be  shown  that  the  results  will  always 
indicate  in  which  group  the  mortality  is  higher.  If  out  of 
1,000  patients  recorded  as  drunkards  only  900  are  really  such, 
whereas  100  ought  to  have  been  registered  as  temperate,  and 
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a  similar  group  of  1,000  "temperate"  patients  contains  100 
who  are  really  intemperate,  then  the  observed  number  of 
deaths  in  the  former  group  would  be,  not  400,  but  only 
360+30  =  390,  whereas  in  the  latter  group  mortality  would  be 
270+40=310  instead  of  300.  The  difference,  still  marked, 
is  merely  somewhat  reduced.  If  mistakes  were  still  more 
frequent,  so  that,  for  instance,  400  of  one  group  ought  to  have 
been  registered  in  the  other  one  and  vice  versa,  then  mortality 
would  have  been  240+120  =  360  and  180+160  =  340;  there 
would  still  be  a  difference  left.  Only  if  more  were  reported 
incorrectly  than  correctly,  would  we  get  an  erroneous  result; 
where  this  is  not  the  case,  we  find  a  difference  testifying  to  an 
unfavorable  effect  of  intemperance,  even  if  we  cannot  measure 
this  effect;  we  can  only  say  that  the  difference  is  at  all  events 
not  smaller  than  that  which  we  have  observed.  But  in 
statistics  it  often  matters  little  whether  we  can  measure  the 
true  effect  of  the  causes  which  are  acting  or  not,  if  we  can  only 
prove  that  such  causes  are  in  existence. 

Or  how  does  the  health  of  children  in  parish-schools  vary 
according  to  the  economic  circumstances  of  the  parents?  It 
may  be  that  one  observer  will  consider  as  belonging  to  a  poor 
home  a  child  whom  another  would  report  as  well-to-do.  Thus 
we  have  some  chance  of  error  in  the  observations,  a  fact, 
however,  which  does  not  prevent  us  from  finding  a  difference 
in  health  among  the  two  groups,  if  poverty  has  a  deteriorating 
effect  on  health. 

Or  we  may  take  a  typical  text-book  example.  It  is  a  well- 
known  fact  that  the  death  rates  of  legitimate  and  illegitimate 
infants  at  different  ages  apparently  follow  different  laws. 
•Up  to  a  certain  age,  legitimate  children  have  a  lower  rate  of 
mortality  than  illegitimate,  but  after  that  age,  a  higher  rate. 
In  former  days  statisticians  were  often  inclined  to  ascribe 
this  phenomenon  to  a  selection  among  illegitimate  children, 
the  more  delicate  being  overtaken  by  an  early  death,  whereas 
the  healthier  children  survived.  Thus  the  stock  gradually 
grew  healthier,  whereas  among  children  born  in  wedlock  the 
opposite  would  be  the  case,  delicate  children  being  kept 
artificially  alive,  till  at  last  they  succumbed  in  spite  of  all  the 
care  of  their  parents.     But  there  is  an  evident  source  of  error, 
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viz.,  the  legitimation  of  children  by  the  subsequent  marriage, 
of  their  parents.  If  such  a  child  dies  after  the  marriage,  it 
will  generally  be  registered  as  legitimate,  though  at  birth 
it  was  reported  as  illegitimate.  Consequently  the  fraction 
measuring  the  mortality  of  the  illegitimate  children  is  too 
small,  of  the  other  group,  too  large.  As  long  as  the  mortality 
among  legitimate  children  is  smaller  than  among  illegitimate, 
we  know  that  there  is  an  unfavorable  cause  acting  on  the 
latter  and  that  the  effect  is  even  greater  than  the  observed 
difference;  but  when  the  difference  is  negative,  we  are  unable 
without  further  data  to  say  whether  the  difference  should  be 
ascribed  to  defects  in  the  data  or  to  a  selective  process.  We 
owe  to  the  German  statistician,  Boeckh,  a  series  of  excel- 
lent investigations  on  this  subject,  proving  that  legitimate 
children  in  Berlin  at  no  age  of  life  had  a  higher  mortality  then 
illegitimate  children. 

This  example  is  another  illustration  of  the  fact  that  we  are 
often  unable  to  measure  the  exact  numerical  effect  of  a  cause, 
though  we  can  prove  that  it  really  exerts  some  influence.  But 
often  it  is  unnecessary  to  know  more  than  that.  If  we  have 
found  that  a  certain  cause  is  detrimental  to  health,  we  may 
leave  it  to  social  legislation  or  to  hygiene  to  bring  about  a 
change  if  possible,  to  secure  which  it  is  not  so  important  to 
know  the  exact  statistical  quantities. 

IV. 
A  third  problem  of  wide  import  relates  to  the  "law  of 
error."  We  have  seen  that  the  old  political  arithmeticians 
did  not  realize  the  necessity  of  investigating  the  limits 
within  which  the  observed  values  deviate  from  the  stand- 
ard, and,  notwithstanding  several  efforts  in  this  field  of 
late  years,  much  work  has  yet  to  be  done.  Outside  of 
anthropometry,  which  presents  interesting  analogies  to  the 
law  of  error,  not  much  had  been  done  until  Lexis  took  up 
the  question,  as  mentioned  above;  Bortkiewicz  made  interest- 
ing investigations,  particularly  with  regard  to  small  numbers 
of  observations  (Das  Gesetz  der  kleinen  Zahlerij  1898) ;  and  I 
may  refer  to  my  own  investigations  beginning  as  far  back 
as  1884. 
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Thus,  in  trying  to  explain  the  differences  in  the  mortality, 
of  married  men  and  widowers,  we  might  ask  whether  by 
chance  there  had  been  an  uncommonly  large  number  of 
widowers  with  ill-health,  or  living  under  such  circumstances 
that  they  were  more  liable  to  attacks  from  epidemic  diseases, 
or  perhaps  with  a  very  small  income,  etc., — circumstances, 
which  have  no  connection  with  conditions  of  married  or  un- 
married life.  If  this  were  the  case,  another  investigation 
might  give  an  opposite  result  and  show  a  greater  mortality 
among  married  men  than  among  widowers. 

In  order  to  find  the  limits  of  these  chance  deviations,  we 
may  first  consult  the  theory  of  the  calculus  of  probabilities, 
asking  whether  Bernoulli's  theorem  will  give  us  a  point  of 
departure.  Where  the  theorems  of  the  calculus  of  prob- 
abilities hold  good,  the  observations  will  be  grouped  around 
the  standard  value  according  to  the  binomial  law,  found  by 
expanding  (p+^)°,  where  p  stands  for  the  frequency  of  the 
event,  q  for  its  complement  {p+q  =  l)  and  where  n  is  the  total 
number  of  cases.  Where  n  is  suflBciently  large,  we  can  ap- 
proximately measure  the  deviations  from  the  standard  by  the 
"mean  error''  {y/n-pq).  In  two  cases  out  of  three  the  devia- 
tion from  the  standard  will  be  smaller  than  the  mean  error  and 
in  19  cases  out  of  20  smaller  than  twice  this  quantity,  and  a 
deviation  over  four  times  the  mean  error  will  be  exceedingly 
rare.  Simple  as  this  formula  is,  we  can  simplify  it  still  more, 
if  the  value  of  p  or  g  is  not  very  great.  If  p  =  0. 1  and  n  =  10,000, 
we  have  a  mean  error,  Vl 0,000X0.  IX  0.9  =  30.  If  we  disre- 
gard ^  =  0.9  in  the  formula,  the  mean  error  will  be  only  a  little 
more;  namely,  Vl, 000  =  31.6;  we  have  then  only  to  take  the 
square  root  of  the  number  of  deaths  (np)  as  a  standard  of  the 
deviations.  Practically  this  change  makes  little  difference, 
and  where  the  value  of  p  is  still  smaller,  the  difference  will 
often  be  very  small.  Thus,  if  p  =  0.01,  n  =  1,000,000,  we 
have  for  the  mean  error  \/990  or  31.5,  but  leaving  out  g  =  0.99, 
we  get  \/l,0U0  =  31.6,  or  a  quite  insignificant  difference. 

The  use  of  this  formula  is  evident.  If  the  observed  number 
of  deaths  is  1,020  or  1,030  instead  of  1,000,  we  may  look  upon 
it  as  an  ordinary  deviation,  which  need  not  be  ascribed  to 
peculiar  causes.     But  should  the  deaths  increase  for  instance 
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to  1,100  or  1,200,  we  should  naturally  infer  that  some  peculiar 
causes  have  been  acting,  and  the  next  step  will  be  to  make 
further  observations  in  order  to  get  a  clearer  understanding  of 
the  matter. 

The  same  formula  in  a  little  more  complicated  form  can  be 
applied  to  the  chief  problem  in  medical  statistics;  viz.,  to  find 
whether  a  particular  method  of  treatment  of  a  disease  is 
effective.  Let  the  mortality  of  patients  suffering  from  the 
disease  be  pa,  when  treated  with  a  serum,  pi,  when  treated 
without  it,  and  let  the  numbers  of  observations  in  each  case  be 
Wi  and  Til,     Then  the  mean  error  of  the  difference  between  the 

frequencies  of  dying  in  the  two  groups  will  be  \/M!  +  £!£* 

▼    rii        n2 

and  we  can  get  an  approximation  by  putting  the  observed 

relative  values  instead  of  pi  and  pj.     If,  for  instance,  200 

patients  have  been  treated  in  each  group,  the  numbers  of 

deaths  being  40  and  80,  the  observed  difference  thus  being 

0.20,    we    shall    have    the    mean    error    of    the    difference 

\/0.008+0.00l2  =  0.045.     The  observed  difference  is  four  to 

five  times  the  mean  error,  and  we  are  consequently  justified  in 

believing  in  the  favorable  effect  of  the  treatment  by  serum. 

But  the  question  arises:  is  this  test  applicable,  or  do  the 
casual  deviations  follow  some  other  law?  As  mentioned 
above,  the  students  of  the  calculus  of  probabilities  were  often 
mistaken,  for  explicitly  or  implicitly  they  considered  the 
theorems  as  axioms,  which  would  hold  good  at  least  in  all 
games  of  chance.  In  fact  this  can  only  be  tested  by  experience. 
Although  d'Alembert  in  his  controversy  with  other  mathe- 
maticians had  the  worst  of  it,  he  was  right  in  wishing  observa- 
tions; he  had  actually  touched  a  weak  spot  in  the  theory. 

It  may,  however,  be  considered  as  suflSciently  proved  by 
experience  that  the  calculus  of  probabilities  can  be  applied 
to  the  problems  of  games  and  similar  questions.  How  shall 
we  explain  this  result?  If  we  toss  a  coin  in  the  air,  or  throw 
dice  on  a  table,  there  will  always  be  numerous  circumstances 
which  we  cannot  register  at  all,  but  which  combined  contribute 
to  the  definite  result  of  the  games.  The  die  is  on  the  table  in 
a  certain  position  and  at  a  certain  distance  from  the  player; 
the  position  of  his  hand  varies;  the  die  is  thrown  with  varying 
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force;  etc.  If  all  the  circumstances  each  time  were  exactly 
alike,  then  the  same  thing  would  always  happen;  if  the  die 
had  once  shown  a  six,  the  same  number  would  be  shown  at 
every  throw;  if  one  card  had  once  been  drawn,  the  same  card 
would  constantly  appear,  etc.  In  fact  all  these  innumerable 
individual  causes  cooperate,  so  to  speak,  so  that  their  effect 
partially  disappears,  and  we  are  consequently  enabled,  within 
the  limits  given  by  the  "law  of  error, "  to  foretell  the  collective 
result  of  a  number  of  experiments.  We  cannot  tell  what 
number  the  die  will  show  at  a  single  throw;  but  if  we  repeat 
the  throw,  for  instance  12,000  times,  we  know  from  experience 
that  about  2,000  of  these  cases  will  give  sixes,  and  we  can  with 
the  help  of  the  "mean  error"  easily  find  the  limits  of  the 
possible  deviation  from  this  standard.  The  mean  error  is 
41,  consequently  we  will  very  rarely  expect  a  deviation  of, 
say  120  or  160;  if  the  die  should  give  sixes  2,200  times  instead 
of  2,000,  we  should  certainly  look  upon  it  as  "false";  it  must 
have  had  some  quality  favoring  this  event,  possibly  a  certain 
part  of  it  was  heavier  than  a  corresponding  part  of  other  dice.  If, 
then,  we  have  found  sixes  2,200  times,  we  know  that  there  is  a 
peculiar  cause  which  we  shall  have  to  find  in  some  way  or  other. 
The  greater  the  difference,  the  easier  will  it  be  to  find  the  cause. 

Now,  in  vital  or  economic  statistics  we  have  an  analogy  to 
these  phenomena.  Here,  too,  a  certain  regularity  prevails; 
particular  individual  causes  are,  so  to  speak,  eliminated  in 
the  collective  results.  No  two  persons  are  alike;  one  will  be 
attacked  by  an  epidemic  disease,  another  will  escape;  one 
will  marry,  another  remain  single;  etc.,  but  on  the  whole  in  a 
certain  class  a  certain  number  of  deaths  or  marriages  will  take 
place.  The  question  now  is,  What  are  the  limits  of  deviation 
from  the  average?  Can  we  find  a  conformity  to  the  binomial 
law  of  error  similar  to  that  found  in  playing  at  dice  or  cards, 
or  do  other  laws  of  frequency  apply  to  these  phenomena? 

In  vital  or  economic  statistics  most  numbers  have  a  much 
wider  margin  of  deviation  than  is  experienced  in  games.  Thus 
the  death  rate,  the  birth  rate,  the  marriage  rate,  or  the  relative 
frequency  of  suicide  fluctuates  within  wide  limits.  But  it 
can  be  proved  that,  by  dividing  the  observations,  sooner  or 
later  a  marked  tendency  to  the  binomial  law  is  revealed  in 


Digitized  by 


Google 


23] 


/Scope  and  Method  of  Statistics. 


247 


some  part  of  the  observations.  Thus,  the  birth  rate  varies 
greatly  from  year  to  year;  but  every  year  nearly  the  same  ratio 
between  boys  and  girls,  and  the  same  proportions  of  stillbirths, 
and  of  twins  are  observed.  The  causes  which  bring  about  an 
increase  or  decrease  in  the  number  of  births  thus  have  appar- 
ently the  same  influence  on  both  sexes. 

A  curious  illustration  of  this  is  found  in  the  statistics  of 
divorces  in  Berlin,  1899-1908. 


Number  of  Divorces. 

Percentage  of  Divorces. 

Year. 

ToUl. 

Protestaat. 

Mued  Religious 
Belief. 

Protestant. 

Mixed. 

1899 

1.608 
936 
984 
1.227 
1.269 
1.376 
1.421 
1.639 
1.781 
1.868 

1,261 

732 

769 

972 

9S1 

1.048 

1.103 

1.271 

1,3.'>0 

1.444 

232 
128 
149 
174 
198 
229 
219 
266 
29S 
291 

78 
78 
78 
79 
77 
76 
78 
78 
76 
77 

14 

1900 

14 

1901 

15 

1902 

14 

1903 

16 

1904 

17 

1905 

15 

1900 

16 

1907 

1906 

17 
16 

14.109 

10,931 

2.184 

77 

15 

It  appears  from  this  table  that  the  absolute  number  of  divor- 
ces in  Berlin  has  fluctuated  widely.  A  change  in  the  divorce  law 
accounts  for  the  low  number  in  1900  compared  with  that  of 
1899,  but  except  for  this  the  numbers  have  been  constantly  on 
the  increase.  The  distribution  according  to  religious  belief, 
however,  is  very  regular;  calculating  the  mean  error  of  the  per- 
centage numbers,  we  find  that  the  fluctuations  are  within  the 
limits  of  the  binomial  law.  Hence  we  may  reasonably  con- 
clude that  the  causes  affecting  the  numbers  of  divorces  act 
with  the  same  force  on  the  two  groups  of  marriages;  the  in- 
dividual causes  affecting  the  percentages  in  each  group  have 
collective  results  of  the  same  nature  as  in  the  case  of  games. 

It  is  easy  to  multiply  illustrations  of  this  kind,  showing  the 
grouping  of  relative  numbers  about  a  standard.  By  the  test 
of  experience,  then,  it  is  possible  to  apply  the  binomial  law  of 
frequency  in  many  fields  of  vital  statistics.  It  seems  more 
diflScult  to  apply  the  law  to  absolute  numbers,  calculating 
for  instance,  the  number  of  births  or  deaths  in  a  given  year, 
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for  the  fluctuations  of  these  numbers  generally  exceed  the 
limits  of  the  binomial  law.  Still  we  can  sometimes  find  the 
causes  of  variations  and  thereby  calculate  the  absolute  numbers 
more  precisely.  As  regards  the  number  of  births  it  is  neces- 
sary to  make  allowance  for  a  tendency  to  a  decrease  of  fertil- 
ity; the  number  of  legitimate  births  depends  on  the  number 
of  married  couples,  the  age  of  the  parties,  and  the  duration  of 
their  marriage.  A  calculation  for  Denmark  through  a  period 
when  there  was  no  noticeable  tendency  to  a  decline  of  fertil- 
ity, taking  into  consideration  only  the  fertility  of  married 
women  by  five-year  age  groups,  in  urban  and  rural  districts, 
but  without  making  allowances  for  duration  of  marriage  or 
age  of  husbands,  gave  a  favorable  result,  showing  that  it  was 
not  impossible  to  calculate  with  tolerable  accuracy  the  num- 
ber of  legitimate  births  in  a  particular  year  from  the  experi- 
ence of  previous  years. 

As  to  the  deaths  it  seems  more  difficult  to  calculate  the  abso- 
lute numbers,  because  meteorological  and  economic  causes 
exert  an  influence  the  numerical  effect  of  which  it  is  hardly 
possible  to  measure.  By  leaving  out  of  consideration  ages  at 
which  variations  in  climatic  conditions  cause  great  fluctuations 
in  deaths  (infancy),  we  may  make  some  advance  towards  the 
binomial  law.  But  there  is  no  difficulty  in  getting  several 
important  results  concerning  relative  numbers.  The  level  of 
mortality  may  be  very  different  from  year  to  year,  but  we 
can  perceive  a  tendency  to  the  binomial  law  in  the  relative 
numbers,  the  death  rates  by  age,  sex,  occupation,  etc.  By 
observing  the  death  rate  of  two  occupations  in  the  same  period 
and  in  the  same  country  we  may  find  that  mortality  in  these 
professions  is  rising  or  sinking  with  the  general  level,  and  we 
are  in  a  position  to  conclude  from  the  figures  which  occupa- 
tion is  more  healthful. 

So,  too,  in  the  case  of  divorces.  The  absolute  number 
varies  greatly,  as  we  have  seen,  but  the  distribution  according 
to  religious  belief  is  rather  regular.  Knowing  that  3  per 
cent,  of  the  dissolved  marriages  in  Berlin  are  Catholic,  whereas 
about  5  per  cent,  of  the  weddings  are  Catholic,  we  are  war- 
ranted in  inferring  that  Catholic  marriages  are  less  likely  to 
be  terminated  by  divorce  than  others. 
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In  economic  statistics  it  is  more  difficult  to  apply  the  bino- 
mial law,  the  conditions  being  as  a  rule  much  more  complicated. 
But  if  we  carefully  single  out  homogeneous  observations,  we 
shall  often  find  a  decided  tendency  towards  the  binomial  law. 
I  may  refer  to  interesting  examples  in  H.  L.  Moore's  work, 
Laws  of  Wages  (1911).  Another  instance  can  be  taken  from 
the  Copenhagen  statistics  of  wages  (1909).  We  have  here 
the  following  distribution  per  1,000: 


lUnseofYevly 

Wage-eftmers 
per  1.000. 

Range  of  Yearly 
Income  in  Crowmi. 

per  1,000. 

Under  100 

7 

24 
37 
40 
52 
62 
70 
66 
58 
416 

Under  900 

416 

100-200 

900-1,000 

18 

200-300 

1,000-1,200 

48 

300-400 

1,200-1,400 

139 

400-500 

1,400-1,600 

167 

500-800 

1,600-1,800 

119 

600-700 

1,800*2,000 

77 

700-800 

Above  2,000 

16 

800-900 

Total 

1,000 

Under  900 

This  distribution  has  little  resemblance  to  the  binomial 
law:  it  has  two  maxima.  But  by  dividing  the  observations 
into  several  classes  we  may  discover  a  tendency  towards  the 
law.  Thus,  we  can  ask  how  each  occupation  is  grouped  around 
its  special  average,  how  many  persons  have,  for  instance, 
at  least  100  or  200  crowns  yearly  more  than  this  average,  etc. 
irwe  then  displace  all  these  series  of  observations  so  that  all 
the  centers  coincide,  we  shall  find  how  all  these  working  men 
and  women  together  are  grouped  around  their  averages,  and 
we  may  compare  this  to  the  exponential  law  (which  closely 
resembles  the  binomial  law).     The  result  will  be  as  follows: 


Deriation  from  Average 


Frequency. 


Under  the 
Average. 


Above  the 
Average. 


FnqMMjr  Expeetod 

According  io 
Exponential  Law. 


(Crowna) 

0-100 

100-200 

200-300 

800-400 

400-500 

500-600 

600-700 

700-800 

800-900 

Total 


154 
84 
33 
6 
3 
2 
2 

2 

509 


212 
148 
73 
29 
19 
9 
1 
0 

0 

491 


195 
152 
91 
42 
15 
4 
1 
0 

0 

500 
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On  the  whole  it  may  be  said  that  there  is  a  tendency  toward 
the  exponential  law;  and  this  will  hold  true,  if  we  deal  separ- 
ately with  males  and  females,  with  skilled  and  unskilled 
workers.  If  some  few  occupations  show  conspicuous  differ- 
ences from  the  law,  it  always  seems  possible  to  find  the  reason. 
Thus,  in  gasworks  there  seem  to  be  two  distinct  groups  of 
laborers,  each  group  with  its  own  average. 

In  anthropometry  we  have  a  good  analogy  to  the  theorems 
of  the  calculus  of  probabilities.  The  distribution  of  height 
among  young  men  registered  for  military  training  is  an  excel- 
lent example.  This  analogy  enables  us  to  find  interesting 
results  with  regard  to  typical  differences  between  rural  and 
urban  population,  rich  and  poor,  etc. 

If  no  conformity  to  the  binomial  law  can  be  found  in  a 
series  of  observations,  the  first  task  is  the  classification  of  the 
data.  The  most  obvious  classifications  are  by  sex,  age,  pro- 
fession, residence,  etc. 

If  we  do  not  at  once  reach  the  binomial  law,  we  must  try 
further  subdivisions.  Since  each  of  these  classes  or  subclasses 
has  its  peculiar  conditions,  and  is  under  the  influence  of  dif- 
ferent systems  of  causes,  we  can  say  that  the  more  quickly  we 
reach  the  point  where  the  binomial  law  holds  good,  the  fewer 
causes  have  been  acting,  whereas  the  greater  the  deviation 
from  the  binomial  law,  the  greater  the  number  of  active  causes. 
An  instructive  instance  of  this  is  found  in  the  discussion  of  the 
balance  of  male  and  female  births — one  of  the  most  interesting 
chapters  of  the  history  of  statistics.  According  to  Hofacker 
and  Sadler,  if  proportionally  many  young  men  died — as  in 
the  present  war — then  nature  would  try  to  restore  the  balance, 
so  that  the  proportionate  number  of  male  births  would  in- 
crease; couples  where  the  wives  were  much  younger  than  their 
husbands  would  have  a  relatively  numerous  male  issue.  The 
difficulty  here  is  simply  that  we  generally  find  very  soon  a 
conformity  to  the  binomial  law.  Moreover,  statisticians 
who  dealt  with  this  problem  frequently  misunderstood  the 
results;  in  fact  very  often  they  had  not  observations  enough, 
the  differences  they  found  being  within  the  limits  of  the  law  of 
error.  The  late  Dr.  Geissler  found  two  sets  of  causes  acting 
against  each  other  and  thus  creating  a  tendency  to  balance: 
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there  are  families  with  relatively  many  chances  of  getting 
children  of  one  sex  only,  but  where  this  uniformity  is  once 
broken,  then  there  is  greater  probability  in  future  of  getting 
children  of  the  other  sex. 

V. 

As  far  as  I  can  see,  the  typical  frequency  curve  in  all  vital, 
social,  or  economic  statistics  is  always  the  binomial  one;  but 
it  will  require  much  investigation  by  statisticians  to  get  to  the 
bottom  of  this  question,  to  prove  whether  this  supposition 
is  right,  or  under  what  conditions  the  observations  will  show 
a  tendency  to  the  binomial  law.  This  third  problem  of  the 
theory  of  statistics  will  require  much  patient  labor  in  careful 
analysis  of  each  separate  class  of  material.  If  the  observations 
show  the  vaUdity  of  the  binomial  law,  then  we  know  that  we 
can  use  the  above  described  test  of  the  mean  error  with  little 
or  no  hesitation  and  that  on  the  whole  the  calculus  of  proba- 
bilities is  applicable. 

Many  statisticians  have  tried  to  apply  other  frequency 
curves  than  those  with  which  I  have  here  dealt.  We  are  in- 
debted especially  to  Karl  Pearson  and  his  disciples  for  im- 
portant investigations  on  this  question,  leading,  for  instance, 
to  curves  with  "skew  variations, '*  etc.  The  binomial  law  is 
generally  a  little  askew,  but  for  all  practical  purposes  we  may 
set  aside  this  small  difference  from  the  symmetric  form.  Very 
often,  however,  we  meet  with  distributions  of  quite  another 
form;  how  are  we  to  deal  with  such  phenomena? 

I  may  here  insert  that  it  is  not  as  a  rule  necessary  to  know 
the  mathematical  formulas  of  these  distributions.  We  may 
deal  with  them  well  enough,  if  we  only  know  by  experience 
the  form  of  the  curves.  Distributions  according  to  the  bino- 
mial or  the  exponential  law  need  no  strict  mathematical  treat- 
ment, the  observations  from  games  will  give  us  sufficient 
materials  for  finding  the  form  of  the  curves  rather  accurately, 
even  for  more  complicated  data.  A  curious  instance  is  pre- 
sented by  the  Danish  statistics  of  fertility.  If  marriages  of 
10-15  years'  duration  are  classified  according  to  social  position, 
certain  classes,  represented  by  3,759  families,  are  found  where 
the  birth  rate  is  high,  and  others,  represented  by  2,082  families, 
where  it  has  declined  to  a  low  figure.     If  the  couples  in  both 
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groups  are  distributed  according  to  size  of  family,  after  a 
certain  size  of  family  is  reached,  we  find  that  the  numbers 
in  both  groups  show  a  close  correspondence.  Out  of  2,082 
families  with  low  fertility,  192  had  more  than  six  children  each, 
distributed  in  practically  the  same  way  as  the  corresponding 
753  couples  in  the  group  with  a  high  birth  rate.  But  these 
753  correspond  to  3,006  couples  in  the  group  with  the  high 
birth  rate  with  six  children  or  less;  in  the  group  with  a  low 
birth  rate  we  may  separate  out  a  corresponding  number,  766 
couples  with  six  children  or  less, — this  number  bearing  the 
same  proportion  to  192  as  3,006  to  753.  Assuming  that  these 
766  are  distributed  as  in  the  larger  group,  we  have  the  follow- 
ing figures: 


Number  of  ChUdren 

958  Couples  with  » 
High  Birth  Rate 

1,124  Couples  witn  a 
Low  Birth  Rate 

The  Whole  Group 

0 

94 

60 

99 
108 
128 
149 
128 

766 

102 

51 

25 
.14 

192 

958 

214 
180 
260 
187 
196 

55 

32 

1.124 

308 

1 

240 

2 

359 

3 

295 

4 

324 

5 

204 

6 

160 

Under  sU 

1,890 

7 

102 

8 

51 

0 

25 

10  and  over 

More  than  six 

14 

192 

ToUl 

1.124 

2.082 

We  have  thus  found  that  958  couples  seem  not  to  have  lim- 
ited the  number  of  their  ofifspring,  whereas  the  remaining 
1,124  couples  appear  to  have  had  modern  ideas.  This  is  of 
course  only  a  preliminary  investigation.  In  reality  we  should 
have  split  the  group  into  several  classes,  each  with  its  own 
birth  statistics.  At  all  events  it  appears  from  these  numbers, 
that  the  movement  to  limit  the  birth  rate  had  reached  more 
than  half  of  the  group  concerned. 

It  is  apparent  in  a  case  like  this  that  it  is  unnecessary  to  find 
a  mathematical  expression  for  the  distribution  of  families  in 
the  two  groups.  Nor  will  it  be  advisable.  On  account  of  the 
great  rapidity  of  the  decline  of  the  birth  rate  the  distribution 
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of  the  groups  will  undergo  considerable  changes,  which  cannot 
be  foreseen  in  advance,  at  least  as  regards  the  group  with  a 
low  birth  rate.  The  curves  which  we  should  find  would  there- 
fore not  be  typical,  and  it  would  be  of  no  use  to  make  the 
calculations. 

But  the  same  objection  can  be  made  to  several  other  curves 
designed  to  express  the  distribution  of  observations  in  some 
field  or  other.  One  of  the  most  interesting  examples  is  that 
of  the  distribution  of  income  among  the  inhabitants  of  a 
coimtry.  In  trying  to  draw  such  a  curve  we  shall  certainly 
find  a  very  skew  distribution,  the  frequency  curve  differing 
immensely  from  the  curve  conforming  to  the  binomial  law. 
But  if  we  try  to  divide  society  into  different  classes,  we  shall 
find  in  each  one  a  separate  distribution  with  its  own  center  of 
gravity.  In  Danish  income  statistics  the  figures  show  a 
marked  tendency  for  the  separate  groups  to  be  distributed 
about  an  average  in  a  way  resembling  the  binomial  distribu- 
tion; but,  if  all  the  groups  are  taken  together,  the  curve  for 
the  whole  population  assumes  a  **pyramidar'  income  distri- 
bution (Pareto's  law).  It  is  not  safe  to  stop  here;  a  simple 
change  in  the  constitution  of  the  society,  a  labor  conflict 
resulting  in  higher  wages,  for  instance,  may  give  the  "pyra- 
mid" another  form.  This  will  be  the  case,  too,  if  the  commer- 
cial classes  get  higher  profits  from  their  business,  or  if  the  share 
of  rent  decreases  or  increases,  etc.;  all  these  causes  are  to  a 
certain  degree  connected  with  one  another,  but  so  much  de- 
pends on  unknown  factors  that  we  can  not  well  foresee  the 
changes  of  the  figures.  Taking  each  class  alone,  we  have  a 
much  better  foimdation  for  our  investigation,  and  then  we 
can  return  to  the  total  population  to  get  a  view  of  the  coUect- 
tive  results  of  all  these  peculiar  movements.  Using  class 
statistics  as  a  starting  point,  we  are  in  fact  much  nearer  the 
significant  causes.  If  we  seek  a  formula  for  the  combined 
effects  of  all  the  causes  in  action,  we  run  the  risk  of  overlooking 
some,  which  it  would  really  be  exceedingly  important  to  take 
into  consideration.    Much  labor  can  indeed  be  lost  in  this  way. 

The  number  of  sick  days  after  an  accident  affords  another 
instance.  As  there  are  always  proportionally  very  few  cases 
of  protracted  illness  after  an  accident,  the  result  will  again  be 
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a  very  skew  variation  or  a  pyramidal  distribution.  But  in- 
stead of  trying  to  give  this  distribution  a  mathematical  ex- 
pression it  would  pay  better  to  classify  accidents  in  special 
groups,  each  with  it  peculiar  center  of  gravity. 

The  life  table  is  another  example.  Here  we  have  a  com- 
bined expression  necessary  for  practical  use  in  life  insurance, 
for  calculating  the  present  value  of  future  assets  and  liabilities. 
But  several  mathematicians  have  erred  in  thinking  that  it 
would  be  possible  to  find  a  mathematical  law  of  mortality,  a 
physiological  law,  as  it  were.  We  have  several  formulas  of 
this  kind,  by  Lambert,  Moser,  Gompertz,  Makeham.  For  a 
a  certain  period  of  life  Makeham's  formula  is  exceedingly 
practical,  but  after  all  it  is  only  a  beautiful  formula  of  inter- 
polation. It  does  not  hold  good  at  the  end  of  life,  for  after 
the  age  of  80  mortality  seems  to  vary  according  to  another 
law,  nor  does  it  hold  good  in  infancy.  And  from  20  to  80 
the  variation  is  by  no  means  always  as  uniform  as  the  formula 
represents;  a  new  treatment  of  tuberculosis  may  cause  a  dim- 
inution of  the  rates  of  mortality  in  a  certain  period  of  life,  the 
entrance  into  married  life  improves  the  health,  military  serv- 
ice causes  an  increase  of  mortaUty,  etc.  Under  certain  cir- 
cumstances there  will  be  even  stronger  influences,  thus,  for 
instance,  the  mortality  of  sailors,  of  persons  with  inherited 
diseases.  A  general  mortality  table  will  always  be  an  aggre- 
gate of  numerous  special  tables,  and,  if  the  groups  which  form 
the  whole  commimity,  undergo  change,  then  the  life  table 
itself  will  change,  and  it  may  prove  impossible  hereafter  to 
apply  the  formula.  For  a  close  study  of  the  causes  at  work 
it  will  be  necessary  first  of  all  to  take  into  consideration  the 
mortality  at  each  age  and  in  each  group. 

VI. 

Whether  or  not  we  use  mathematical  formulas  for  these 
combined  expressions  there  are  certain  mathematical  prob- 
lems in  dealing  with  these  complex  averages  which  a  statis- 
tician must  be  able  to  master. 

In  trying  to  get  comparable  data  it  is  often  necessary  to  go 
through  much  preparatory  labor.  If  the  numerator  and  de- 
nominator in  the  fraction  measuring  the  frequency  of  an  event, 
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are  not  quite  homogeneous,  it  may  be  necessary  to  make  cer- 
tain interpolations.  We  may  have  to  find  by  interpolation 
from  the  census  figures  taken  every  tenth  year  the  number  of 
persons  at  a  given  age,  who  are  exposed  to  the  risk  of  death 
at  a  certain  moment.  On  the  whole  we  may  here  lay  down 
the  principle  that  this  interpolation  first  of  all  should  keep  as 
near  real  life  as  possible,  taking  everything  into  consideration 
which  might  prove  of  importance,  such  as  the  fluctuations  in 
emigration  or  immigration  (as  far  as  we  can  ascertain  them), 
or  of  births  and  deaths.  Complicated  as  these  problems  fre- 
quently are,  it  may  be  maintained  that  on  the  whole  they  have 
been  solved  with  suflSciently  close  approximation.  In  fact, 
in  many  cases  the  different  methods  of  interpolation  lead  to 
nearly  identical  results.  This  is  true  also  with  regard  to  ad- 
justment or  graduation,  a  process  closely  related  to  interpola- 
tion. An  experienced  mathematician  as  a  rule  will  get  nearly 
the  same  results  whether  he  adjusts  the  figures  graphically, 
"mechanically,"  or  by  some  mathematical  formula,  with  or 
without  application  of  the  method  of  least  squares.  The 
possible  progress  in  this  field  will  be  therefore  chiefly  that 
of  refinement,  smoothing  the  values  to  make  the  changes 
appear  as  regular  and  even  as  possible.  But  on  the  whole, 
the  theory  of  statistics  cannot  expect  much  improvement  from 
such  efforts  beyond  what  has  already  been  achieved. 

The  best  means  of  treating  the  changes  of  a  variable  in  a 
series  of  observations  is  the  method  used  by  Daniel  Bernoulli 
in  the  eighteenth  century  in  studying  the  influence  of  smallpox 
on  mortality  and  further  developed  by  Duvillard  at  the  begin- 
ning of  the  nineteenth  century.  They  used  the  fiction  that  all 
variations  were  continuous,  so  that  it  was  possible  to  use  the 
differential  calculus  instead  of  operating  with  finite  differences. 
This  method  is  of  great  value,  as  it  simplifies  many  problems 
extremely;  on  the  whole,  it  seems  to  have  been  generally 
adopted,  though  not  always  without  hesitation. 

According  to  this  method  we  calculate,  for  instance,  the 
force  of  mortality,  a  quantity  measuring  the  risk  of  dying  in 
the  next  infinitely  short  moment.  This  quantity  being  fi,, 
where  x  is  the  age,  we  have  as  the  number  of  deaths  during  a 
moment  of  length  d,,  with  l^  standing  for  the  number  exposed 
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to  risk,  fijgdx'    If  h  signifies  the  number  surviving  at  age  x 
according  to  a  life  table,  then  the  number  surviving  at  age 

Ix+djc  will  be  ix —*    The  number  bf  deaths  during  the 

dx 

moment  d^.  being  also  fij^d^y  we  have  mJ«= If  we  are 

dx 
warranted  in  making  certain  simple  suppositions  with  regard 
to  the  force  of  mortality,  this  equation  will  lead  to  simple  ex- 
pressions for  Z,.  But  not  only  can  we  use  the  force  of  mor- 
tality as  it  stands,  we  can  also  split  it  into  its  elements,  finding, 
for  instance,  the  rate  of  mortality  from  a  single  cause  of  death, 
or  a  group  of  causes,  and  further  asking  what  will  be  the  result 
if  one  or  more  causes  disappear.  Or  we  may  introduce  another 
quantity,  the  rate  of  marriage,  corresponding  to  the  force  of 
mortality,  and  ask  how  many  persons  will  survive  as  single, 
how  many  will  marry  within  a  certain  interval,  how  many 
married  people  will  die  in  the  same  period,  etc.  It  will  cause 
no  difficulty,  if  the  force  of  mortality  is  supposed  to  be  diJBferent 
among  bachelors  and  married  persons.  The  same  methods 
can  be  applied  to  other  problems,  for  instance,  finding  the 
number  of  persons  who  become  invalids  or  who  recover  or  who 
die  after  recovery.  Here,  too,  we  can  use  different  values  for 
the  rate  of  mortality  and  allow  for  the  influence  of  age  and  the 
duration  of  invalidity.  Again,  we  can  determine  the  prob- 
ability of  a  persom  being  sentenced  for  a  crime,  once,  twice, 
etc.  The  problems  are  everywhere  of  the  same  kind  and  they 
present  no  particular  theoretical  difficulty.  In  fact,  the  main 
difficulty  at  present  seems  to  consist  in  providing  sufficiently 
correct  and  complete  observations  rather  than  in  dealing  with 
the  materials  afterwards. 


VII. 

Where  are  we  at  present  with  all  these  problems?  We 
might  describe  the  program  of  vital  statistics  as  the  task  of 
following  human  beings  from  the  cradle  to  the  grave,  taking 
account  of  all  their  chances,  their  good  fortune  and  mishaps, 
their  physical  apd  intellectual  growth,  their  criminality  and 
moral  defects,  etc.,  etc.    What  will  be  a  yoimg  man^s  choice 
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of  profession?  Will  he  follow  in  the  steps  of  his  father  or  not? 
What  will  be  his  chance  of  getting  a  better  position  in  society 
or  the  risk  of  his  being  forced  downwards  in  the  struggle? 
What  will  be  the  danger  of  unemployment,  and,  after  having 
lost  a  position,  what  is  the  chance  of  finding  work  again? 
What  income  will  a  man  on  an  average  earn  in  each  occupation 
and  at  different  ages,  and  what  will  be  his  economic  position 
on  reaching  old  age?  Again,  will  education  pay  in  the  com- 
petition of  life,  will  a  boy  who  begins  as  apprentice  in  some 
trade  get  a  substantial  pecuniary  advantage,  or  will  he  be 
actually  no  better  off  than  an  unskilled  laborer? 

It  will  be  readily  seen  that  there  is  still  a  long  way  to  go. 
Thus,  as  to  birth  statistics,  we  shall  have  to  add  considerably 
to  the  present  store  of  statistical  data  on  fertility  in  different 
classes  of  society  as  influenced  by  the  duration  of  marriage 
and  the  age  of  consorts.  In  marriage  statistics  we  shall  have 
to  observe  the  different  rate  in  different  classes  with  allowance 
for  the  fact  that  very  often  a  wedding  is  registered  for  two 
places  of  residence — ^that  of  the  bride  and  of  the  bridegroom — 
and  that  the  wedding  frequently  is  followed  by  a  change  of 
occupation. 

As  to  mortality  statistics  there  used  to  be  an  enormous 
confusion.  In  the  middle  of  the  past  century  medical  statistics 
suffered  severely  from  dilettanteism,  especially  as  regards  the 
correlation  between  mortaUty  and  pccupation.  Much  was 
accomplished  in  the  way  of  clearing  up  the  subject  in  England 
by  the  efforts  of  William  Farr  and  his  successors,  but  there  is 
still  a  serious  lack  of  material.  The  same  may  be  said  of 
statistics  of  sickness  and  invalidity,  though  observations  dur- 
ing a  centiuy  of  experience  in  Friendly  Societies  are  available 
and  German  compulsory  insurance  against  invalidity,  with  its 
complicated  machinery,  has  been  in  force  for  25  years.  Other 
problems  have  hardly  been  touched  as  yet,  thus  the  mortality 
of  persons  suffering  from  certain  diseases,  such  as  syphilis, 
mental  diseases,  etc.,  the  mortality  of  persons  rejected  by  life 
insurance  companies,  the  influence  of  heredity,  etc. 

Still  less  cultivated  is  the  field  of  migration  statistics.  We 
have  some  data  with  regard  to  transatlantic  migration,  but  not 
much  more.     Still  it  would  not  be  impossible  to  find  approxi- 
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mately  the  rate  of  migration  for  different  ages  (corresponding 
to  rate  of  mortality).  K  we  know  from  two  consecutive  cen- 
suses the  nmnbers  of  persons  bom  in  a  certain  year,  and  if 
we  know  further  the  rate  of  mortality,  we  can  find  approxi- 
mately the  rate  of  migration  (excess  of  emigration  above  immi- 
gration) ;  and  knowing  in  some  places  the  numbers  of  those  who 
inmiigrated  a  short  time  before  the  census,  we  have  some  data 
by  which  we  can  separate  this  rate  of  migration  into  its  ele- 
ments. 

Still  more  compUcated  are  the  problems  of  economic  statis- 
tics, for  here  we  have  frequently  one  more  dimension.  We 
have  to  deal  not  only  with  numbers  or  quantities,  but  also 
with  their  value  in  money.  Only  a  very  small  part  of  the 
work  has  been  done,  and  the  scanty  materials  we  have  are 
frequently  of  doubtful  value,  because  it  has  rarely  been  pos- 
sible to  separate  them  in  such  a  way  that  the  numbers  are 
quite  homogeneous.  This  is  the  main  reason  why  statistics 
have  so  often  been  considered  imreliable. 

In  agricultural  and  industrial  statistics  we  have  above  all 
the  problem  of  finding  the  quantity  produced  and  its  value  in 
money;  as  mentioned  above,  representative  investigations 
in  this  field  are  particularly  useful  or  even  indispensable. 
Other  important  problems  to  be  investigated  are  the  distri- 
bution of  enterprises  by  size  of  farm  or  industrial  establishment, 
and  the  working  of  the  law  of  increasing  returns  in  industry. 
Statistics  of  international  commerce  are  somewhat  developed, 
though  there  are  evident  defects  in  the  returns,  but  of  internal 
commerce  we  know  practically  nothing.  The  variations  of 
price  imder  the  influence  of  supply  and  demand  form  another 
series  of  important  statistical  problems.  Again  what  is  the 
rapidity  of  circulation  of  a  coin  or  a  bank-note  as  it  passes 
from  hand  to  hand,  and  how  can  we  get  observations  on  the 
influence  of  bank  reserves  or  of  the  rapidity  of  circulation  on 
prices  and  the  rate  of  interest?  As  a  link  between  vital  and 
economic  statistics  we  have,  moreover,  the  question  as  to  the 
yearly  income  of  a  whole  nation  or  a  class  of  population,  the 
statistics  of  pubUc  finances,  shifting  and  incidence  of  taxation, 
etc.  Even  here  only  very  few  of  the  important  problems 
have  been  thoroughly  dealt  with. 
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VIII. 

It  appears  from  this  sketch  of  future  problems,  the  list  of 
which  any  economist  might  easily  extend,  that  statisticians  of 
the  present  day  have  no  lack  of  work.  But  frequently  we 
observe  among  statisticians,  a  certain  despair,  of  their  ability 
not  in  the  collection  but  in  the  interpretation  of  statistical 
data..  In  consequence  of  this  pessimism  there  are  statisticians 
who  confine  themselves  to  giving  a  true  description  of  the 
phenomena.  But  we  must  not  forget  that  a  true  description 
cannot  be  given  if  we  cannot  find  the  relations  of  cause  and 
eflfect  that  prevail,  for  else  we  run  the  risk  of  giving  a  confused 
mass  of  details  instead  of  a  clear  outline  of  the  main  features 
of  the  observations  concerned. 

It  must  not  be  forgotten,  however,  that  the  task  of  the 
statistician  is  not  so  much  to  find  the  causality  himself  as  to 
help  others  to  find  it.  The  statistician  must  be*  content  if  he 
can  show  that  certain  groups  of  numbers  show  marked  diJBfer- 
ences,  leaving  it  to  physiology,  meteorology,  and  other  sciences 
to  explain  these  differences.  Thus  his  task  is  indeed  a  very 
modest  one,  but  it  is  always  satisfying  to  be  able  to  put  others 
on  the  right  track  or  to  spare  them  from  some  misapprehension 
of  the  facts. 

Often  enough  the  statisticians  will  be  obliged  to  acknowl- 
edge that  there  are  two  or  more  causes  which  cannot  be  sepa- 
rated; it  may  even  be  that  two  causes  have  a  much  greater 
eflfect  if  combined  than  if  working  separately.  So  with  regard 
to  labor  and  capital.  If  a  man  works  without  any  capital, 
his  produce  is  quite  insignificant;  and,  if  capital  is  left  alone, 
its  product  will  be  zero;  no  one  can  tell  therefore  which  part 
of  the  produce  is  to  be  ascribed  to  labor  and  which  to  capital. 
A  simple  example  will  show  how  easily  confusion  arises. 
Suppose  that  certain  goods  to  the  value  of  $10,000,000  are 
exported.  If  now  the  exported  quantity  increases  50  per  cent., 
and  prices  20  per  cent.,  then  the  value  of  the  export  will  be 
increased  to  $18,000,000.  If  prices  were  unaltered,  but  the 
quantity  only  changed,  then  there  would  be  an  increase  of 
value  of  $5,000,000;  if  prices  only  varied,  we  should  have 
$2,000,000  more;  thus  we  could  account  altogether  for  $7,000,- 
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000;  the  real  addition  was  $8,000,000,  or  $1,000,000  more. 
In  this  case  it  is  easy  enough  to  see  what  the  matter  is,  but 
very  often  the  problems  are  much  more  compUcated.  An 
example  from  anthropometry  will  illustrate  this. 

Let  us  ask  whether  height  is  an  inherited  characteristic. 
To  make  the  case  as  simple  as  possible,  let  us  suppose  that 
there  are  in  a  country  two  different  types,  each  with  its  pecu- 
liar average,  round  which  the  individuals  are  grouped.  A 
person  belonging  to  the  tall  type  may  by  chance  be  of  small 
stature,  and  vice  versa;  and,  if  we  divide  the  population  into 
two  groups  according  to  height,  we  shall  have  a  smaller  or 
larger  number  of  the  short  type  in  the  group  of  tall  men  and 
vice  versa.  Supposing  now  that  the  type  is  inherited,  whereas 
the  casual  causes  of  deviations  from  the  typical  height  are  not 
transmitted  to  the  offspring,  we  have  in  the  second  generation 
two  groups,  each  numbering  persons  of  both  types,  but  prob- 
ably with  an  unequal  distribution.  Each  type  having  its  own 
center  of  gravity,  the  observed  average  in  each  group  will  lie 
between  them,  that  is  to  say,  the  second  generation  will 
apparently  show  a  smaller  distance  between  the  two  sizes 
than  was  the  case  with  the  fathers.  Galton  and  his  disciples 
would  speak  here  of  regression,  human  beings  having  appar- 
ently a  tendency  to  revert  to  former  types,  but  it  follows  from 
the  above  that  this  regression  is  only  a  formal  effect  of  the 
nature  of  the  observations;  it  does  not  really  lead  us  to  an 
understanding  of  the  causality. 

IX. 

Let  us  now  suppose  that  we  have  a  group  of  observations 
in  which  only  one  rate  of  frequency  may  be  said  to  prevail; 
then,  as  shown  above,  we  have  the  means  of  controlling  our 
conclusions  by  finding  the  limits  of  deviation  from  the  stand- 
ard value.  This  is  the  most  simple  of  the  statistical  problems. 
But  generally  the  data  are  not  homogeneous.  Most  frequently 
the  material  must  be  spUt  up  into  several  groups,  each  with 
its  own  frequency,  and  we  have  then  the  problem  of  getting 
an  idea  of  all  these  relations  together. 

We  can  sometimes  confine  ourselves  to  studjring  each  of  the 
groups  separately  in  comparison  to  other  corresponding  groups 
of  observations.     The  two  series  may  stand  so  clear  of  each 
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other  that  no  doubt  is  possible.  When  in  a  certain  occupation 
the  mortality  in  each  age  group  is  decidedly  greater  than  in  the 
general  population,  it  is  clear  that  the  occupation  concerned 
is  under  the  influence  of  some  imfavorable  cause.  But  fre- 
quently the  differences  are  not  all  in  the  same  direction,  some- 
times some  of  the  rates  in  the  occupation  are  lower  than  in  the 
general  population,  and  the  evidence  thus  is  apparently  con- 
tradictory. This  irregularity  may  perhaps  be  due  to  acci- 
dental causes,  the  influence  of  which  would  have  been  elim- 
inated, had  the  number  of  observations  been  larger.  It  will 
therefore  be  necessary  to  combine  these  results  in  order  to  get 
a  clear  idea  of  the  influence  prevailing  in  the  occupation. 
Here  we  have  many  methods  of  procedure.  In  determining 
which  method  is  the  best,  it  is  a  good  principle  always  to  keep 
as  near  as  possible  to  the  original  observations,  never  leaving 
them  out  of  sight.  Taking,  in  the  present  case,  the  mortality 
of  the  general  population  as  a  standard,  we  may  calculate 
some  expression  or  other  from  the  two  series  of  observations; 
the  mean  duration  of  life,  the  value  of  a  life  annuity,  etc.  But, 
according  to  my  experience,  it  is  always  best  to  choose  a 
method  which  permits  us  to  keep  in  view  the  original  numbers. 
In  this  way  it  will  be  easier  to  avoid  misapprehension  and 
erroneous  conclusions. 

The  simplest  standard  calculation  in  the  present  case  is  to 
find  the  budget  of  deaths  in  the  occupation, — the  deaths  that 
would  have  occurred  in  the  occupation  if  the  mortality  had 
been  that  of  the  general  population  or  other  group, — which 
for  some  reason  we  might  consider  typical.  To  illustrate  this, 
I  sl^ll  begin  with  a  very  simple  case,  that  of  barristers  and 
solicitors  according  to  English  vital  statistics  (1900-1902). 
The  following  table  gives  all  the  necessary  details: 


Ase 

General 
Population. 

Barriatera  and  Solicitors. 

Pteriod. 

Death  Rate 
per  1.000. 

Population. 

Actual 
Deaths. 

Expected 
Deaths. 

Death 

Ratoper 

l.OOO. 

26-34 

45-54 
55-64 

25-64 

6.3i?        '         16,323 
10.94                 19,086 
18.67        1         13,869 
34.80                  6,741 

14.08                 56.619 

77 
142 
189 
188 

596 

104 
215 
259 
236 

813 

4.72 

7.21 

13.63 

27.89 

10  53 
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The  simplest  procedure  would  be  to  compare  the  rate  of. 
mortality  for  barristers  and  solicitors  at  all  ages  (10.53)  with 
that  of  the  general  population  (14.08),  but  as  the  age  distribu- 
tion is  not  quite  the  same,  this  comparison  will  not  be  without 
objection.  The  rates  for  each  age,  however,  show  very  much 
the  same  proportion  to  the  corresponding  general  rates,  and 
we  might  stop  with  that;  but,  if  we  want  a  common  expression, 
the  budget  of  deaths  will  give  a  practical  means  of  comparison. 
Under  the  supposition  that  the  mortality  is  the  same  as  in  the 
general  population,  we  find  in  the  youngest  group  104  ex- 
pected against  77  actual  deaths,  in  the  next  age  group  we  have 
215  against  142,  etc.,  altogether  813  against  596,  the  actual 
mortality  being  thus  only  73  per  cent  of  the  expected  one. 
The  mean  error  is  29  or  about  Vt  of  the  deviation  (217);  the 
mean  error  in  the  single  age  groups  is  between  Vs  and  V»  of 
the  corresponding  deviations.  The  mean  error  is  then  pro- 
portionally much  smaller,  if  we  take  the  total,  than  if  each 
group  is  taken  individually.  This  is  a  great  advantage,  for 
often  there  are  so  many  age  groups  (for  instance,  yearly  inter- 
vals) that  the  deviations  from  the  type  are  very  irregular, 
whereas  the  total  may  allow  of  quite  a  safe  deduction.  The 
separate  bits  of  evidence  may  be  rather  uncertain,  but  if  com- 
bined they  may  warrant  a  definite  conclusion. 

The  calculation  of  expected  deaths  will  be  particularly 
advisable  in  case  the  age  distribution  of  the  deaths  is  unknown. 
As  remarked  above,  we  cannot  draw  sound  conclusions  from 
the  crude  rate  of  mortality,  but  if  the  expected  mortality  is 
calculated,  we  have  in  the  actual  and  the  expected  numbers, 
two  homogeneous  quantities,  which  we  can  safely  compare. 
In  a  case  like  this  it  may  be  objected  that  mortality  in  one 
age  group  very  well  might  be  greater  than  the  expected;  we 
carmot  tell  whether  mortality  in  the  age  group  25-34  actually 
has  been  lower  or  higher  than  in  the  general  population.  But 
at  any  rate  it  is  clear  that  in  some  age  group  or  other  mor- 
tality must  have  been  decidedly  lower  among  barristers  than 
in  the  general  population;  we  have  thus  found  a  valuable 
result,  though  it  may  be  worth  while  to  subject  it  to  a  closer 
investigation.  But  ordinarily  one  might  reasonably  assume 
that  the  mortality  in  all  age  groups  is  lower,  as  is  actually  the 
case  here. 
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English  statisticians  often  use  a  modification  of  the  method 
just  described  of  calculating  expected  deaths;  viz.,  the  method 
of  "standards"  (in  fact,  the  method  of  expected  deaths  can 
quite  as  well  claim  the  name  of  a  "standard''  method).  The 
difference  between  the  two  forms  will  be  easily  understood  by 
using  the  same  example  as  above.  First,  let  us  calculate  the 
number  of  persons  among  whom,  according  to  the  general 
table  of  mortality  and  with  the  age  distribution  of  the  general 
population,  100  deaths  would  occur.  Let  us  further  calculate 
the  number  of  deaths  which  would  take  place  in  this  "stand- 
ard" population,  if  the  mortality  were  the  same  as  observed 
among  barristers  and  solicitors.     The  figures  are  as  follows: 


Standard 
Population. 

Mortality  per  1,000. 

Expected  Deaths. 

Age 
Penod. 

Genera!             Barristers 
Population.              and 

SoUcitors. 

General             Barristers 
Population.              and 

Solicitors. 

25-34 
35-44 
45-54 
55-64 

2.625 

2.040 

1.475 

059 

7.099 

6.38 
10.94 
18.67 
34  80 

4.72 

7.21 

13  03 

27.89 

16.75 
22.32 
27.54 
33.37 

12.39 
14.71 
20  10 
26  75 

25-«4 

14  OS 

10  53 

100  00 

73.95 

According  to  mortality  experience  among  barristers  and 
solicitors,  in  a  standard  population  approximately  74  would 
die  instead  of  100  according  to  the  general  rates  of  mortality. 
This  is  very  nearly  the  same  proportion  as  reached  above. 
In  the  present  case  the  two  forms  of  comparison  lead  to  nearly 
the  same  result,  and  this  will  generally  be  the  case,  if  the  age 
distribution  in  the  special  group  is  not  much  different  from 
that  of  the  general  population.  But  on  the  whole  the  method 
described  last  is  a  little  more  complicated  than  the  calculation 
of  expected  deaths,  and  in  particular  it  is  not  applicable,  if  the 
age  distribution  of  the  deaths  of  the  barristers  and  solicitors 
is  unknown. 

Still  more  complicated  are  other  methods  of  procedure,  such 
as  the  calculation  of  the  mean  duration  of  life  or  of  the  value 
of  life  annuities.  In  the  present  case  we  have  the  mortality 
experience  for  only  a  part  of  human  life,  and  for  ages  above 
65  we  should  be  obliged  to  make  estimates.  Another  way  of 
comparison  would  be  to  calculate  the  number  surviving  at  65 
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out  of  a  certain  initial  population.  Such  calculations  may 
often  throw  light  on  the  effect  of  the  peculiar  circumstances 
of  the  group  under  investigation;  they  ought  never  to  be  relied 
upon  as  the  sole  method  of  comparison,  but  may  be  used  as 
supplementary  to  the  simpler  method  of  expected  deaths. 

X. 

In  economic  statistics  it  will  frequently  prove  of  interest  to 
have  a  common  measure,  a  "standard,"  in  order  to  get  a  clear 
view  of  the  main  result  of  the  changes  that  may  have  occurred. 
Thus,  when  comparing  the  mercantile  marine  of  two  countries, 
or  of  the  same  country  at  two  different  periods,  it  may  be 
useful  to  assign  different  weights  to  steamers  and  to  sailing 
vessels,  multiplying  the  tonnage  of  the  steamers,  for  instance, 
by  3,  thus  taking  into  consideration  the  greater  canying  power 
of  steamers.  Or  in  considering  the  livestock  of  a  country,  a 
cow  being  counted  as  1,  we  may  give  a  horse  the  weight  of, 
say,  'A;  a  pig  as  V4i  a  sheep  as  Ve,  etc.,  and  thus  secure  a  rough 
estimate  of  the  collective  value  of  the  livestock.  A  calculation 
of  this  kind  may  prove  useful,  but  it  cannot  replace  a  close 
study  of  the  original  figures.  The  calculation  may  conceal 
changes  which  it  would  be  of  the  highest  interest  to  know 
thoroughly.  Thus,  in  the  history  of  agriculture,  a  decrease 
in  the  number  of  sheep  might  be  offset  by  an  increase  of  swine, 
and  from  such  a  computation  we  should  learn  nothing  of  this 
change.  But  having  first  studied  the  numbers  in  detail,  we 
may  get  a  comprehensive  view  by  using  some  standard  cal- 
culation. In  any  case  the  direct  knowledge  will  always  have 
a  greater  value  than  any  abstraction,  however  ingeniously 
invented;  and  here,  too,  it  may  be  laid  down  as  a  first  principle 
always  to  keep  the  original  numbers  in  sight  as  far  as  possible. 

A  most  interesting  example  of  a  standard  calculation  is  the 
index  number,  the  familiar  instrument  of  the  economists. 
In  trying  to  find  the  purchasing  power  of  money  at  two  differ- 
ent epochs  we  may  calculate  the  budget  of  a  certain  model 
family,  for  instance  that  of  a  working  man  with  a  certain 
yearly  income.  If  this  budget  at  one  time  is  $500  and  the 
same  quantities  of  all  the  commodities  concerned  at  a  later 
time  would  cost,  for  instance,  $550,  then  the  purchasing  power 
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of  money  for  this  working  man  may  be  said  to  have  decreased 
in  the  ratio  ^Vu.  But,  if  we  used  other  budgets,  we  might 
get  other  results,  so  the  comparison  presents  a  defect,  though 
probably  the  difference  would  generally  be  small.  We  are  a 
little  further  from  reality,  if  we  calculate  average  values  of 
the  percentage  variations  of  prices  of  different  commodities, 
as  is  the  case  with  most  modern  calculations  of  index  numbers. 
In  fact,  we  reduce  the  problem  to  that  of  using  a  budget  in 
which  each  commodity  enters  with  unity — or  perhaps  with  a 
certain  weight — ^a  sort  of  abstraction  from  the  actual  budgets 
used  above.  It  may  easily  be  proved  that  a  calculation  of 
this  kind  cannot  possibly  give  mathematically  exact  results. 
Let  prices  of  two  commodities  at  a  given  time  be  equal  to 
unity,  let  the  two  prices  at  a  later  time  be  0.80  and  1.25,  and 
again  at  a  third  moment  of  time  unity  as  before.  Now  taking 
our  standpoint  at  the  first  moment,*  we  find  that  the  general 
index  has  increased  at  the  second  moment  by  V2  (0.25 — 0.20) 
or  2V2  per  cent.  But  from  this  moment  till  the  third  we  have 
also  an  increase  equal  to  ^  (0.25 — 0.20)  (the  price  of  one  com- 
modity increasing  from  0.80  to  1.00,  or  25  per  cent.).  Thus  in 
each  of  the  two  intervals  prices  have  increased  on  an  average 
2  ^/2  per  cent.  But  the  result  of  the  combined  movement  from 
the  first  moment  to  the  third  will  be  nil,  there  has  in  fact  been 
no  change  whatever.  In  practice  this  objection  is  not  of  great 
significance.  Most  economists  would  decidedly  prefer  the 
simple  calculation  of  general  index  numbers  by  taking  the 
arithmetic  average  of  price  changes  instead  of  using  a  geo- 
metric average,  such  as  recommended  by  the  late  W.  Stanley 
Jevons,  whose  formula  required  operations  with  logarithms 
instead  of  with  the  numbers  themselves.  But  at  all  events, 
whether  we  use  one  or  the  other  formula,  it  will  be  necessary 
always  to  keep  the  various  prices  themselves  in  view.  In  the 
above  example  one  commodity  was  becoming  cheaper,  the 
other,  more  expensive,  and  these  facts  will  require  close  study 
before  we  try  to  find  collective  expressions  for  the  changes. 

Very  often  the  characters  we  want  to  compare  are  not 
quantitatively  measurable.  If  we  investigate  eye  color,  we 
may  arrange  the  colors  in  a  scale  from  blue  to  brown,  and  give 
the  first  rubric  of  the  scale  the  weight  one,  the  next  two,  etc., 
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and  calculate  in  this  way  the  "average  eye  color"  of  particular 
groups.  Thus,  taking  an  instance  from  Galton's  Family 
Records,  we  get  the  following  results  with  regard  to  fathers 
and  sons: 


Fathers  Grouped  According 
to  Eye  Color. 

Averafe  Number  for  Sons. 

1 

36 
322 
264 
180 
5 

64 
101 

28 

2.7 

2 

3  1 

3 

3.4 

4 

4.0 

6 

4.2 

6 

4.8 

7 

5  0 

8 

6.6 

Total 

1,000 

3  7 

It  will  be  seen  from  this  "contingency"  table  that  the  eye 
color  of  the  sons  corresponds  to  that  of  the  fathers,  in  that 
the  eye  color  of  the  sons  shows  a  constant  progression  from 
blue  to  brown  in  the  same  order  as  that  of  the  fathers,  though 
there  is  a  certain  "regression"  observable,  the  dispersion  of  the 
sons  being  much  smaller  than  that  of  the  fathers.  Of  course 
there  is  something  unreal  in  such  a  comparison,  the  characters 
not  being  quantitatively  measurable,  and  it  would  be  better 
either  to  consider  only  the  original  data  or  to  modify  the  cal- 
culation so  as  to  conform  more  clearly  to  the  observations. 
Professor  Pearson  proposes  a  distribution  according  to  the 
exponential  law,  assigning  to  each  group  a  mean  distance  from 
the  average  corresponding  to  this  law.  By  this  method  the 
following  distribution  is  obtained : 


Group. 

Fathers. 

Sons. 

1 

1.0 
3.3 
4.8 
5.8 
6.3 
6.5 
7.0 
8.0 

3  8 

2 

4.3 

3 

4.8 

4 

6  2 

6  

6  6 

6 

5  7 

7 

5.8 

8 

6  4 

It  will  be  seen  that  the  numbers  on  the  whole  have  the 
same  character  as  before;  here,  too,  there  is  a  smaller  disp 
sion  among  the  sons  than  might  have  been  expected. 
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Such  a  method  may  be  useful  in  dealing  with  certain  prob- 
lems, as,  for  instance,  the  results  of  examinations  with  peculiar 
marks  for  each  discipline.  At  all  events  a  detailed  study  of 
the  reports  themselves  will  alwa3rs  be  indispensable  as  a  check 
upon  these  calculations;  in  fact,  low  marks  in  one  study,  com- 
bined with  very  high  marks  in  another,  will  give  a  different 
impression  from  that  of  a  uniform  grade  in  all  studies. 

XI. 
One  of  the  methods  of  comparison  which  have  of  late  become 
popular  among  statisticians  with  mathematical  training  is 
that  of  correlation  based  on  Bravais's  formula.  A  simple 
example  is  offered  by  the  age  distribution  of  brides  and  grooms. 
If  on  a  piece  of  plotting  paper  we  put  a  point  for  each  couple, 
the  age  of  the  bride  being  the  abscissa,  that  of  the  bridegroom 
the  ordinate,  then  we  shall  find  that  the  points  are  not  spread 
uniformly  over  the  paper,  but  that  they  are  clustered  near  a 
certain  line,  forming  a  sort  of  milky  way.  We  may  then  by 
the  method  of  least  squares  find  the  equation  of  the  straight 
line  which  may  be  said  to  give  the  best  idea  of  this  milky  way. 
This  equation  being  y^kz  =  0,  we  have  S(t/— Aa:)*  =  a  mini- 
mum, which  will  require  A:Srr^  =  Syx.  If  we  further  introduce 
the  expression  Sx^^rWjp',  n  being  the  number  of  cases,  fur- 
ther Xy^=^nSy^  and  Zxy^nSj^^^nrSg^j  where  r  is  a  quantity 
defined  by  the  equation,  we  find  the  equation  of  the  line  in 
question: 

2/  =  fcx=r  -^x 

and  the  sum  of  the  squares  of  the  differences  is: 
^(y—kxy^ns^y  so  that  we  have 

If  r  =  l,  all  the  points  will  lie  on  the  straight  line;  the  smaller 
r  is,  the  greater  will  be  the  mean  error;  when  there  is  no  corre- 
lation, we  shall  have  r  =  0.  This  quantity  r  is  called  the  co- 
eflScient  of  correlation,  whereas  the  quantity  k  is  called  the 
coeflBcient  of  regression. 
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The  formula  of  correlation  will  prove  useful  in  all  cases  where 
the  points  are  grouped  nearly  around  a  straight  line,  as  is  the 
supposition,  and  this  will  very  often  hold  good,  as  in  the  case 
supposed  of  the  age  distribution  of  brides  and  grooms.  Still 
we  must  not  forget  that  this  formula  removes  us  somewhat 
from  the  original  data  and  that  it  does  not  relieve  us  from  the 
necessity  of  making  a  close  investigation  of  these  observations. 
On  the  whole,  the  formula  of  correlation  does  not  introduce  any 
new  principle;  by  tabulating  and  grouping  the  observations  we 
can  easily  establish  as  a  rule  the  fact  of  correlation  without  the 
use  of  the  formula.  To  take  an  example  from  Yule's  Intro- 
duction to  the  Theory  of  Statistics  (1911),  the  percentage  of 
population  in  receipt  of  poor  law  relief  in  38  English  Poor  Law 
Unions  of  an  agricultural  type  is  correlated  with  the  average 
weekly  earnings  of  agricultural  laborers,  and  we  find  as  the 
coefficient  of  correlation,  r=  —0.66.  But  it  is  unnecessary 
to  make  this*  calculation.  Grouping  the  districts  according 
to  percentage  of  poor  law  relief,  we  find  the  following  numbers, 
which  tell  us,  without  any  long  computation,  how  relief  and 
wages  are  related : 


Number  of  Dutrict«. 

Per  Cent  Poor  Law  Relief. 

(ShDlings). 

9  ..      .             

1.90 
3  21 
4.30 
5.27 

17  88 

10 

16.21 

10 

9 

15.00 
14.75 

38 

3.67 

15.95 

These  numbers  give  us  a  perfectly  clear  idea  of  the  connec- 
tion between  wages  and  poor  law  relief.  The  coefficient  of 
correlation  will  tell  us  nothing  which  cannot  be  seen  from  an 
inspection  of  the  original  numbers.  But  in  the  illustration  the 
amount  of  poor  relief  is  influenced  not  solely  by  the  average 
wages,  but  also  by  other  influences,  for  in  each  group  there  are 
conspicuous  deviations,  and  to  explain  them  other  causes  must 
be  found.  The  coefficient  of  correlation  teaches  us  this  and 
no  more. 

To  take  another  example  from  Mr.  Yule's  book,  what  is  the 
correlation  between  the  fertility  of  mother  and  the  fertility  of 
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daughters  in  the  British  peerage?  In  each  marriage  of  the 
mother  generation  one  married  daughter  was  chosen,  and  the 
number  of  her  children  put  down,  only  marriages  with  a  dura- 
tion of  at  least  15  years  being  taken.  It  will  be  seen  that  the 
numbers  are  not  quite  homogeneous,  in  the  first  generation 
each  marriage  taken  into  consideration  being  fertile  and  with 
at  least  one  daughter,  in  the  second  generation  all  marriages 
being  counted. 
We  have  the  following  numbers: 


Mothers. 

Daughter!. 

Number  of  ChildraL 

Ayerage 
Number  of 
Chadren. 

Actual 
Number. 

Expected 
Number. 

Actual  Number 

per  100 
Expected  Children. 

1 

167 
201 
905 
1,087 
976 
655 
844 

230 
247 
1.006 
1.145 
889 
555 
263 

73 

2 

81 

8-4 

90 

6-« 

95 

7-S 

110 

J^-10 

118 

Abov«  10 

131 

Total 

4,335 

4,335 

It  will  easily  be  seen  how  these  calculations  have  been  made; 
they  are  in  fact  quite  elementary;  the  mean  error  in  each  group 
can  be  found  without  diflSculty.  In  this  method  of  calcula- 
tion we  have  the  advantage  of  being  in  close  contact  with  the 
original  observations. 

Most  of  the  problems  which  we  meet  in  statistics  of  families 
are  of  the  same  elementary  nature,  and  we  shall  gain  very 
little  in  dealing  with  them  by  the  more  complicated  processes. 
•We  shall  always  have  to  divide  the  observations  in  order  to 
find  the  frequency  in  question  in  each  group,  and,  if  these 
groups  are  too  small,  we  may  combine  the  results  by  the  method 
of  expected  cases  or  by  some  other  simple  method  of  calcula- 
tion. The  dependence  of  mortality  of  children  on  the  age  of 
the  mother  or  the  number  of  the  birth,  etc.,  or  the  rate  of  mor- 
tality in  "phthisical"  families  is  an  example.  The  main 
difiiculty  is  perhaps  to  find  the  moment  in  which  the  persons 
concerned  enter  into  observation,  for  instance,  when  a  death 
from  phthisis  occurs  in  the  family.    The  following  example  is 
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taken  from  Lundborg,  Medizinisch-hiologische  FamUienfor' 
schungen  (1913),  giving  details  with  regard  to  a  certain  epi- 
leptical  disease  (myoklonus)  found  in  nine  families  with  alto- 
gether 74  children.  In  this  case  we  can  take  the  family  under 
observation  after  the  birth  of  the  first  child  suffering  from  the 
disease.  The  method  will  be  seen  from  the  table,  in  which  20 
children  who  died  under  the  age  of  ten  have  been  left  out  of 
consideration. 


Number  of  FamUy. 

Number  of 
Children 
in  Family. 

Number 
Diaetaed. 

Distribution  of  ChUdi«n 
(the  Affected  Ones  Signified  by  z). 

I 

1 

3           z 

1 

2 

3 

1 

2 

2 

2            z 

1            z 

2 

z 
z 

z 

3 

z 

4 

z 

z 
z 

5 

z 

z 
z 

6 

z 

z 

7 

z 

8 

z 

9 

II 

Ill 

IV 

V 

VI 

VII 

VIII 

DC 

54 

17 

In  the  first  family  the  oldest  child  suffered  from  the  disease; 
there  were  five  children  under  observation,  two  of  them  being 
affected;  in  the  next  family  the  second  child  was  diseased,  but 
of  the  six  children  born  subsequently  none  was  affected,  etc. 
We  obtain  the  following  result: 


Number  of  Family. 

Number  of  ChUdren. 

CaMofBfyoklonua. 

I  

2 

II 

0 

Ill      

1 

IV 

2 

V 

0 

VI 

1 

VII 

1 

vm 

1 

IX.... 

0 

31 

8 

Thus  about  one  out  of  four  children  suffered  from  this 
disease.  Weinberg  proposes  another  scheme,  which  involves 
a  somewhat  more  complicated  calculation,  leading,  however,  to 
substantially  the  same  result. 
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XII. 

Sometimes  the  problem  is  complicated  by  the  absence  of 
certain  essential  data;  it  is  then  frequently  impossible  to  draw 
a  safe  conclusion.  The  question  of  the  "handicapping*'  of 
first  born  children  having  been  discussed  of  late  in  an  inter- 
esting article  in  this  Journal*  by  Louis  I.  Dublin  and  Harry 
Langman,  I  shall  choose  that  problem  as  an  example.  On 
account  of  its  great  importance  I  shall  deal  with  it  at  some 
length,  discussing  some  Danish  statistics  of  persons  suffering 
from  tuberculosis. 


Number  in  Family. 

Total  Children. 

Number  Affected  with 
Tnbercukws. 

Per  Cent.  Affected. 

1 

3.522 

3.344 

3.043 

2.619 

2,1«1 

1.731 

1,29« 

962 

636 

445 

841 

988 

713 

568 

427 

271 

198 

113 

81 

46 

48 

69 

28 

2 

21 

3 

18 

4 

16 

5 

13 

6 

11 

7 

9 

8 

g 

9 

7 

10 

11 

11  and  over 

8 

ToUl 

20.600 

3.522 

17 

Readers  of  this  Journal  will  easily  understand  how  this 
table  was  constructed,  by  consulting  the  paper  I  have  cited. 
Seven  hundred  and  thirteen  second  born  children,  for  instance, 
were  affected,  their  first  bom  sisters  and  brothers  will  be 
found  among  the  3,522  first  bom,  this  number  also  including 
988  first  bom  affected  with  tuberculosis,  568  first  bom  brothers 
or  sisters  of  third  bom  persons  affected,  etc. 

There  is  a  strong  temptation  to  conclude  that  the  first  bom, 
with  their  28  per  cent,  affected  have  a  much  greater  risk  of 
being  attacked  by  tuberculosis  than  the  second  or  third,  not  to 
mention  the  later  children.  But  it  is  evident  that  these 
observations  are  one  sided,  and  that  essential  details  which 
ought  to  have  been  included  are  omitted  from  the  tabulation. 
If  we  inquire  what  is  the  probability  of  children  with  no  sisters 
or  brothers  being  affected,  we  find  that  it  is  one,  all  the  children 

**'0n  the  Handicap|)ing  of  the  Pint  Bom'*  in  American  Statistloal  Aitodation,  Quarttriv  PiMkom 
Mmu,  XIV  (1916).  7a7-786. 
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observed  in  this  group  being  in  fact  afifected.  The  case  re- 
sembles very  much  the  problem  of  constructing  a  mortality 
table  from  observations  of  deaths  only.  The  present  statistics 
fortunately  enough  can  be  separated  according  to  the  num- 
ber of  the  birth  and  the  size  of  family,  so  that  we  can  form 
the  following  table: 


Number  of  Affected 
Child  in  Fimily. 

Number  of  ChUditoi  m  Fvaily  of  the  Affeeted. 

1 

2 

8 

4 

6 

6 

7 

8 

0 

10 

Over  10 

Total 

178 

165 
146 

170 
134 

1J2A 

128 
106 
109 

107 
100 

74 
77 
68 
81 
54 
81 

62 
44 
56 
60 
85 
43 
44 

45 
45 
51 
33 
38 
20 
36 
40 

26 
22 
32 
31 
19 
11 
13 
12 
25 

19 
12 
19 
18 
23 
12 
7 
5 
6 
28 

34 
27 
28 
26 
27 
22 
13 
15 
15 
20 
60 

988 
713 
568 
427 
271 
198 
113 
81 
40 
48 
00 

16! !!!!!!.'  !!.!.!!!.■ .' 

Orer  10 

11, 

J 

i 

]3 

J6 

Total 

178 

301 

4?i 

468 

4?n 

435 

334 

326 

191 

140 

296 

3^22 

__ 

_ 

_ 

It  will  be  seen  from  this  table  that  178  afifected  belonging 
to  families  with  only  one  child  have  to  be  left  entirely  out  of 
consideration,  there  being  no  other  group  of  observations  com- 
parable to  them.  Consequently  we  have  810  first  bom  com- 
parable to  713  second  bom.  Likewise  we  can  compare  668 
third  bom  to  713—146=667  second  bom,  etc.  We  can 
therefore  arrange  the  observations  as  follows: 


Number  in 
Family. 

Number 
Affected. 

Number  in 
Family. 

Number 
Affected. 

Expected 
NumboB. 

810 
567 
448 
312 
196 
117 
69 
82 
21 
60 

713 
568 

427 
271 
198 
113 
81 
46 
48 
60 

712.1 

561.6 

420  3 

305.8 

219  8 

147.3 

99.6 

58.8 

10 

37.6 

10  and  over 

11  and  over 

Total 

2,633 

2,534 

The  expected  numbers  have  been  calculated  by  distributing 
301  affected  persons  belonging  to  families  with  two  children 
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uniformly  on  each  number,  further  a  third  part  of  424  persons 
in  families  with  three  children  on  each  of  the  three  birth  num- 
bers concerned,  and  so  on,  for  instance 

J.  301+^.424+1. 458+  .   .   .    =712.1 

The  two  columns  in  the  above  table  would  be  homogeneous, 
if  there  were  no  other  defects  (as  we  shall  see  directly  that 
there  are).  On  examination  the  niunbers  of  affected  are  found 
to  correspond  with  the  expected  numbers  fairly  closely;  there 
is  no  considerable  difference  with  the  single  exception  of  the 
first  bom,  who  indeed  seem  a  little  "handicapped''  compared 
to  the  later  children.  But  the  numbers  are  not  quite  homo- 
geneous. To  show  this,  let  us  suppose  that  the  year  of  observa- 
tion is  1910  and  that  each  affected  person  was  30  years  old, 
so  that  all  the  persons  affected  with  tuberculosis  in  the  table 
were  bom  about  1880.  Now  the  marriages  of  the  parents  of 
these  persons  are  from  varying  epochs.  Probably  the  parents 
of  the  first  born  generally  married  in  1879,  of  the  sixth  bom 
perhaps  about  1869.  Comparing  now  in  the  table  on  p.  48 
the  numbers  of  the  first  and  of  the  sixth  child  in  families  with 
at  least  six  children,  we  find  250  against  198.  But  these  198 
belong  to  marriages  which  are,  say,  10  years  older  than  those 
to  which  the  250  first  bom  belong.  But  since  the  population 
has  been  increasing  steadily,  we  cannot  compare  the  numbers 
till  we  have  made  an  allowance  for  this  increase.  Thus  the 
difference  between  the  two  numbers  will  be  much  reduced.  It 
seems  probable,  however,  that  we  should  find  some  little 
difference  in  favor  of  the  later  bom  children;  it  must  be  remem- 
bered that  the  first  born  children  generally  have  a  compara- 
tively high  infant  mortality,  so  that  proportionally  few  will 
survive, — a  fact  the  correction  for  which  tends  to  increase  the 
difference.  At  all  events  the  '*  handicapping  "  of  the  first  born, 
as  far  as  tuberculosis  is  concerned,  must  be  insignificant  com- 
pared to  the  enormous  differences  indicated  in  the  table  (p.  47). 

This  example  shows  how  very  diflBcult  it  is  to  handle  one- 
sided observations.  We  are  safe  only  when  we  have  data  not 
only  on  the  numbers  affected  by  tuberculosis  but  also  on  the 
whole  population  among  which  these  cases  of  disease  have  been 
observed.     What  is  wanted  is  a  fraction,  the  numerator  of 
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which  gives  the  number  of  cases  of  disease,  deaths,  etc.,  and 
the  denominator,  the  total  number  exposed  to  risk.  Thus 
only  can  we  draw  a  safe  conclusion.  If  these  required  elements 
are  not  available,  we  must  find  whether  and  how  far  the  de- 
fects in  the  statistics  will  invalidate  our  conclusions,  by  taking 
the  various  defects  into  consideration,  as  described  above 
(pp.  17,  ff.).  This  process,  as  we  have  seen  in  the  present 
case,  is  often  a  very  difficult  task. 

XIII. 
Returning  now  to  the  problem  of  dealing  with  observations 
of  characters  which  are  not  quantitatively  measurable,  I  shall 
borrow  some  figures  from  a  paper  by  Professor  Pearson  in 
Biometrika  (III,  1904).  One  thousand  seventy  six  pairs  of 
sisters  in  a  school  were  characterized  by  the  teacher  according 
as  they  were  "quick,"  "good  natured"  or  "sullen.''  The 
figures  were  as  follows: 

99  pairs,  both  sisters  quick. 
498  pairs,  both  sisters  good  natured. 

60  pairs,  both  sisters  sullen. 
177  pairs,  one  sister  quick,  one  good  natured. 

77  pairs,  one  sister  quick,  one  sullen. 
165  pairs,  one  sister  good  natured,  one  sullen. 

Here  again  it  seems  to  me  that  the  data  require  only  an 
elementary  treatment  in  order  to  give  full  evidence  as  to  the 
influences  concerned.  We  have  among  2,152  children  452 
reported  as  quick,  1,338  as  good  natured  and  362  as  sullen  (or 
210,  622,  168  per  1,000):  consequently  according  to  the  cal- 
culus of  probabilities  44  per  1,000  of  the  pairs  should  be  both 
of  them  quick,  261  should  have  one  quick  and  one  good 
natured  sister,  etc.    We  can  construct  the  following  table : 


Both  sisters  quick 

Both  sisters  good  natured 

Both  sisters  sullen 

One  sister  quick,  one  good  natured 

One  sister  quick,  one  sullen 

One  sister  good  natured,  one  sullen 

Total 1,076       1,076 


Expected 
Number. 

Actual 
Number. 

48 

99 

416 

498 

30 

60 

281 

177 

76 

77 

226 

165 
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We  see  at  once  that  the  sisters  are  very  often  alike,  657  pairs 
having  the  same  temperament  against  494  as  expected.  It  is 
not  diflScult  to  find  tlie  mean  error  in  order  to  judge  how  much 
of  the  difference  between  the  expected  and  actual  cases  is  due 
to  other  causes  than  chance  variation. 

Professor  Pearson  prefers  another  way  of  dealing  with  this 
problem,  arranging  the  experience  in  the  following  table: 


FintSiiter. 

Seeond  Sster. 

Quick. 

Good 

Natured. 

SuUen. 

ToUL 

108 
177 
77 

177 
096 
165 

77 
165 
120 

452 

Good  natared 

1.338 

362 

ToUl 

452 

1.338 

362 

2.152 

We  find  thus  each  pair  twice,  in  77  cases  one  sister  is  quick, 
the  other  sullen;  these  are  tabulated  as  77  quick  sullen  and  77 
sullen  quick,  etc.  Giving  now  each  group  a  separate  weight 
we  may  calculate  a  coefficient  of  correlation.  The  result  will 
be  as  above,  but  the  calculations  will  require  much  more  time 
than  the  more  elementary  procedure,  and  the  results  do  not 
present  any  clearer  view  of  the  influences  in  question.  We  may 
simplify  the  table  by  reducing  the  number  of  columns,  for 
instance,  by  adding  the  good  natured  and  sullen,  so  that  we 
get  the  following  result: 


FintSiater. 

Second  Sster. 

Quick. 

Good  Natured 
orSuUen. 

Total. 

Quick 

198 
254 

254 
1.446 

452 

Good  mtwed  or  laOeii 

1,700 

Total 

452 

1,700 

2,152 

But  even  thus  we  shall  have  more  calculations  than  in  the 
above  elementary  solution  of  the  problem. 

Sometimes  even  these  contingency  calculations  increase 
the  distance  between  the  original  observations  and  the  cal- 
culated results  to  such  an  extent  that  we  should  decidedly 
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prefer  the  elementary  calculations.  Thus,  in  a  recent  review 
in  the  Journal  of  the  Royal  Statistical  Society  (Jan.  1916)  of 
The  Material  Culture  and  Social  Institutions  of  the  Simpler 
Peoples,  by  Hobhouse,  Wheeler,  and  Ginsberg,  it  is  objected 
that  a  coeflBcient  of  contingency  ought  to  have  been  calculated 
instead  of  confining  the  description  of  the  conditions  of  these 
people  to  the  simple  statement  that  47  per  cent,  of  the  "lower 
Hunters,''  25  per  cent,  of  the  "higher  Hunters,"  and  10  per 
cent,  of  the  lower  "pastoral''  group  fall  into  the  category, 
"government  slight  or  nil."  It  seems  to  me  that  this  com- 
parison is  quite  sufficient  and  that  it  would  be  waste  of  time 
to  proceed  to  further  calculations. 

If  I  am  right  in  these  remarks,  statistics  of  this  kind  can  gen- 
erally be  treated  in  quite  an  elementary  way,  and  no  new 
results  can  be  found  by  using  more  complicated  methods.  The 
principal  problem  will  always  be  to  find  the  relative  frequency 
of  the  event  or  the  character  which  we  want  to  investigate, 
and  first  of  all  our  object  must  be  not  so  much  to  prepare 
refined  statistical  methods  as  to  provide  useful  observations. 
The  special  nature  of  the  observations  may  then  lead  to  mod- 
ifications of  the  formulas,  to  a  more  complete  and  refined 
theory,  but  at  present  we  are  more  in  need  of  statistical  data 
than  of  theoretical  investigations.  This  may  sound  curious, 
in  view  of  the  inmiense  mass  of  details  which  are  published 
every  day  by  the  numerous  statistical  institutions  all  over  the 
world,  but  to  a  great  extent  all  these  reports  are  repetitions,  so 
to  speak,  of  older  investigations,  most  of  them  made  in  a 
single  mold.  We  want  statistical  observations  covering  new 
fields,  and  here,  as  shown  above,  an  enormous  amount  of  work 
remains  to  be  done.  Of  course  we  cannot  do  without  these 
myriads  of  statistical  volumes;  they  have,  at  least  the  great 
bulk  of  them,  their  local  claim  to  exist; — but  beyond  these 
reports  numerous  problems  are  waiting  to  be  solved  and  the 
solution  will  require  much  patience  and  much  careful  work  in 
gathering  the  necessary  materials.  As  far  as  I  can  see,  the 
future  of  statistics  will  depend  on  the  energy  with  which  these 
problems  are  taken  up. 
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COMMENT  ON  WESTERGAARD'S  "SCOPE  AND 
METHOD   OF  STATISTICS." 

By  Warren  M.  Persons,  Colorado  College. 


The  reading  of  Westergaard's  article  on  "Scope  and 
Method  of  Statistics''  makes  me  hope  for  the  early  transla- 
tion of  the  manuscript  and  publication  in  English  of  his  work 
on  statistical  theory.  Particularly,  I  would  like  to  have 
access  to  Westergaard's  treatment  of  the  probable  error  in 
time  and  geographic  series,  his  discussion  of  the  Pearsonian 
coefficient  of  correlation  and  his  use  of  elementary  methods  of 
analysing  data. 

The  present  article  leaves  one  doubtful  concerning  several 
points.  For  instance,  at  the  end  of  Part  I  Westergaard  says, 
"Consequently,  there  will  be  in  the  future  an  embarras  de 
richesses;  the  difficulty  will  be  not  so  much  in  gathering  mate- 
rial as  in  mastering  it  and  perusing  all  these  masses  of  reports 
which  have  been  stored  in  the  archives  and  on  the  book-shelves 
of  the  statistical  offices. ''  In  the  concluding  paragraph  of  the 
article  he  says,  "First  of  all  our  object  must  be  not  so  much  to 
prepare  refined  statistical  methods  as  to  provide  useful  ob- 
servations ...  at  present  we  are  more  in  need  of  sta- 
tistical data  than  of  theoretical  investigations."  In  fact, 
we  need  both.  If  we  have  at  hand  the  calculus  which  will 
enable  us  to  derive  the  meaning  from  data  of  a  certain  kind, 
such  a  calculus  will,  first,  encourage  us  to  secure  the  necessary 
data  and,  second,  determine  the  form  of  the  data  to  be  secured. 

Westergaard  does  not  correctly  describe  the  economic 
statistics  available  today  when  he  refers  to  them  as  "scanty 
material"  of  "doubtful  reliability."  Statistics  of  interest 
rates,  exchange  rates,  production  of  commodities,  prices, 
railroad  earnings,  clearings  and  the  like  are  neither  scanty  nor 
imreliable.  It  is  true  we  need  more  data,  well  classified;  we 
also  need  a  generally  accepted  calculus  for  treating  them. 

With  Westergaard's  characterization  of  the  Pearsonian 
coefficient  of  correlation  I  emphatically  disagree:  "The 
coefficient  of  correlation  will  tell  us  nothing  which  cannot  be 
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seen  from  an  inspection  of  the  original  numbers. "  Recently 
I  have  been  working  on  a  problem  involving  the  following 
question:  Is  the  maximum  correlation  between  steel  pro- 
duction and  prices  and  clearings  obtained  when  concurrent 
items  are  paired  or  for  a  lag  in  one  of  the  series?  Such  a 
question  can  be  answered  only  by  the  application  of  a  device 
such  as  the  coefficient  of  correlation  which  enables  us  to  meas- 
ure the  degree  of  correlation. 

Representative  investigations  should,  as  Westergaard  sayB, 
be  used  more  frequently.  Methods  of  interpolation  and  the 
theory  of  error  must  of  necessity  be  developed  for  the  treat- 
ment of  the  data  thus  secured. 

My  experience  accords  with  Westergaard's  that  "it  is 
possible  to  apply  the  binomial  law  of  frequency  to  many  fields 
of  vital  statistics/'  that  in  economic  statistics  the  law  is  more 
difficult  to  apply,  but  that  "the  typical  frequency  curve  in  all 
vital,  social,  or  economic  statistics  is  always  the  binomial  one, " 
I  agree  that  searcb  for  a  formula  which  fits  accurately  a  sta- 
tistical series  is  usually  unnecessary  and  that  the  securing  of 
such  a  function  is  of  use  mainly,  if  not  exclusively,  for  inter- 
polating values.  It  is  obvious  that  by  using  a  sufficiently 
large  nmnber  of  constants  a  function  may  be  found  to  "fit" 
with  a  high  degree  of  accuracy  any  statistical  series. 

Westergaard's  caution  that  we  should  "keep  the  original 
data  in  view"  is  one  that  every  investigator  should  hold  in 
mind. 

The  publication  of  Westergaard's  book  in  English  will  be 
warmly  welcomed  by  American  statisticians. 
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COMMENT  ON  WESTERGAARD'S  "SCOPE  AND 
METHOD   OF   STATISTICS.'' 

Bt  Juuus  H.  Pabmelee,  Waakington,  D.  C. 


Westergaard's  treatise  is  an  inspiration  to  statisticians;  first, 
because  it  breathes  a  wholesome  optimism  as  to  the  mission 
of  statistics  in  the  settlement  of  social  problems;  secondly, 
because  it  offers  definite  suggestions  for  the  utilization  of 
mathematical  laws  in  statistical  work. 

The  thirteen  sections  of  the  treatise  have  a  marked  German 
flavor,  in  their  painstaking  thoroughness,  their  attention  to  a 
wide  mass  of  detail,  and  their  fidelity  to  what  may  be  termed 
a  scientifically  statistical  atmosphere.  Westergaard  descends 
to  no  defense  of  statistical  method  or  of  the  science  of  sta- 
tistics as  a  whole.  He  expends  little  energy  in  the  time- 
honored  discussion  whether  statistics  is  a  science  or  a  method. 
He  accepts  things  as  they  are,  and  having  cleared  the  way  by 
a  characteristically  painstaking  historical  discussion,  plunges 
boldly  into  his  thesis,  which  is,  in  brief,  that  while  certain 
mathematical  laws  must  be  recognized  and  utilized,  yet  they 
should  be  applied  with  due  regard  to  actual  conditions  of  social 
development. 

This,  it  seems  to  me,  is  Westergaard's  particular  contribu- 
tion in  the  present  work,  even  more  than  his  clarion  call  to 
statisticians  to  be  up  and  doing,  or  his  interesting  discussions 
of  the  many  and  varied  social  phenomena  of  which  he  shows 
so  remarkable  a  grasp.  Let  me  illustrate  from  various  sections 
of  the  article. 

The  several  laws  described  by  Westergaard  are  shown  each 
to  have  a  place  in  statistical  method,  dovetailing  with  other 
laws  in  such  manner  as  to  enable  statisticians  to  arrive  at 
definite  results  and  conclusions.  Take  the  law  of  error,  which 
is  both  based  on,  and  limited  by,  the  calculus  of  probabilities. 
By  use  of  these  mathematical  factors,  which  were  largely 
unknown  to,  or  at  least  unused  by,  earlier  statisticians,  the 
present-day  student  of  social  movements  can  often  test  the 
accuracy  of  his  facts  almost  as  closely  as  can  the  chemist  his 
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laboratory  reactions  or  the  biologist  his  developments  in  the 
embryo.  Granted  a  sufficiently  large  group  of  observations, 
and  a  sufficiently  cautious  regard  for  all  the  complicated  social 
factors  involved,  the  statistician  can  plot  the  progress  of 
society  with  what  practically  amounts  to  mathematical  nicety. 
If  the  earlier  statisticians  failed  to  make  adequate  use  of  these 
laws,  it  was  because  they  did  not  understand  their  full  signifi- 
cance. Further,  as  Westergaard  points  out,  where  they  did 
utilize  the  laws  they  failed  to  appreciate  that  their  application 
to  social  phenomena  required  an  understanding  of  all  the 
conditions  involved,  and  of  the  variability  of  such  conditions. 
It  follows  that  the  modem  statistician  can  appeal  to  a  wider 
range  of  collateral  sciences  for  assistance  in  adjusting  his 
laws,  such  as  physiology,  biology,  psychology,  and  the  like. 

Again,  the  law  of  interpolation  frequently  enables  the 
student  of  statistics  to  fill  out  gaps  in  his  data  almost  to  the 
final  fraction.  In  common  with  other  laws,  Westergaard 
points  out  that  this  law  should  not  be  regarded  as  something 
working  wholly  apart  from  human  developments,  but,  as  he 
says,  ''this  interpolation  should  keep  as  near  real  life  as 
possible,  taking  everything  into  consideration  which  might 
prove  of  importance.''  The  italics  are  mine,  and  serve  to 
emphasize  the  author's  insistence,  more  often  implied  than 
stated,  upon  the  absolute  dependence  of  the  statistical  student 
on  things  as  they  are.  He  should  not  be  a  scholar  put  into 
his  laboratory  to  grind  out  laws  and  methods,  but  a  live  student 
of  human  nature  and  human  customs,  adjusting  his  statistical 
theories  in  accordance  with  the  mores  of  his  time. 

Closely  related  to  the  calculus  of  probabilities,,  in  fact, 
almost  a  part  of  it,  is  the  law  of  expectation,  or  actuarial  law. 
This  vital  law  of  society  enables  the  statistician  to  judge 
whether  society  is  progressing  or  retrogressing,  whether  the 
death  rate  is  falling  and  the  birth  rate  rising,  or  vice  versa, 
whether  the  laws  of  heritage  are  or  are  not  operating  in  accord- 
ance with  theory  and  schedule — in  fact,  rightly  applied,  it 
gives  the  social  student  a  marvelous  motion  picture  of  society 
in  its  dynamic  phases.  This  indicates  the  importance  of  the 
law,  and  the  absolute  necessity  of  its  being  accurately  cal- 
culated and  applied  to  actual  conditions. 
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In  fine,  Westergaard  holds  that  the  earlier  statisticians  were 
really  the  predecessors  of  modem  social  students,  even  when 
they  devoted  themselves  exclusively  to  the  mathematics  of 
probabilities,  or  to  the  intricacies  of  political  arithmetic,  or 
more  particulariy  to  the  description  of  the  comparative  con- 
ditions of  different  states  and  countries.  Even  the  last  group, 
who  were  ridiculed  as  "  Tabellenknechte, "  or  slaves  of  the 
table,  were  in  their  feeble  way  working  toward  the  same  goal 
as  the  modern  statistician,  namely,  toward  an  accurate  picture 
of  the  condition  of  society.  So,  today,  the  statistician  should 
not  be  a  mere  slave  to  his  statistical  columns,  with  nose  buried 
between  the  covers  of  his  logarithmic  tables,  but  should  be  a 
wide  awake  and  sympathetic  social  alchemist,  applying  ascer- 
tained facts  to  the  social  problems  of  his  times.  Yet  Wester- 
gaard would  have  the  statistician  appreciate  his  limitations. 
As  a  social  student  he  may  apply  the  facts  he  has  ascertained  as 
a  statistician,  but  the  statistician's  primary  duty  is  to  secure 
the  facts.  He  "must  be  content  if  he  can  show  that  certain 
groups  of  numbers  show  marked  differences,  leaving  it"  to 
others  to  explain  the  differences.  This  does  not  inhibit  him 
from  utilizing,  as  a  social  scientist,  the  facts  he  has  gained  as 
a  statistician. 

It  must  be  clear,  from  this  brief  analysis  of  Westergaard's 
thesis,  that  he  has  made  society  his  lifelong  study  and  devotion, 
for  his  volume  breathes  the  joy  and  zest  underlying  the  study 
of  social  progress  by  means  of  accurate  scientific  methods,  and 
the  book  in  unabridged  form  can  hardly  fail  to  be  an  inspiration 
both  to  statisticians  and  students  of  social  development  the 
world  over.  If  there  are  criticisms  to  be  offered  of  his  article, 
the  chief  is  his  utilization  of  certain  theoretical  studies  by 
biologists  and  others  that  would  seem  only  remotely  akin  to 
the  working  of  definite  laws;  but  such  defects  as  these  seem  to 
me  fully  offset  by  the  sound  optimism  of  his  principal  thesis 
and  conclusions. 
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COMMENT   ON  WESTERGAARD'S   "SCOPE   AND 
METHOD    OF  STATISTICS." 

By  Carl  J.  West,  Ohio  State  UniversUy, 


It  is  often  desired  to  estimate  the  value  of  a  population  for 
intercensal  years.  How  is  it  to  be  done?  Since  a  direct 
enumeration  is  out  of  the  question  some  indirect  method  must 
be  employed.  As  a  basis  for  an  estimate  it  may  be  assumed, 
for  instance,  that  the  ten  year  increase  has  proceeded  by  equal 
annual  additions,  or  that  there  has  been  a  constant  annual 
rate  of  increase.  Before  the  question  of  the  method  to  be 
used  can  be  definitely  answered,  the  statistician  must  be 
familiar  with  the  advantages  and  the  disadvantages  of  each 
method. 

A  second  problem  of  importance  to  the  statistician  making 
use  of  census  data  is  that  of  distributing  the  excessive 
numbers  appearing  at  the  even  ages  and  especially  at  certain 
ages,  at  age  40  for  instance.  No  method  of  reenumeration  can 
assist  in  the  solution  of  this  problem  because  the  error  is 
essentially  inherent  in  the  only  practicable  methods  of  enumera- 
tion. It  might  among  other  possible  assumptions  be  assumed 
that  the  excess  at  age  40  was  drawn  from  ages  41  and  42, 
or  that  a  graphic  solution  is  the  best.  Ordinarily  not  until 
quite  complicated  methods  are  made  use  of  in  removing  these 
and  other  irregularities  can  the  census  figures  be  said  to  show 
the  approximate  age  distribution. 

It  is  not  necessary  to  bring  forward  repeated  illustrations  to 
show  that  a  statistician  must  be  more  than  a  mere  enumerator, 
that  even  in  the  most  simple  statistical  work  some  theory  is 
absolutely  necessary.  It  must  be  equally  clear  that  instead  of 
much  of  the  personal  and  tentative  methods  of  present  day 
statistics  there  should  be  a  consistent  body  of  statistical  theory 
which  would  be  generally  understood  and  applied.  What  is 
needed  is  more  articles  and  more  books  and  treatises  present- 
ing the  theory  and  methods  of  statistics  in  a  simple  style. 
And  further  and  above  everything  else  the  theory  and  methods 


Digitized  by 


Google 


59]     Westergaard's  ''Scope  and  Method  of  Statistics."       283 

shoidd  be  presented  as  a  distinct  science — (he  science  of  statistics. 
Only  when  statistics  is  generally  recognized  as  a  science  worthy 
of  equal  rank  with  physics  and  chemistry  and  biology  will  it 
secure  the  proper  respect  and  recognition  without  which  the 
labor  of  statisticians  is  partially  in  vain. 

Let  us  examine  the  article,  "Scope  and  Method  of  Sta- 
tistics," with  the  purpose  of  discussing  Westergaard's  idea  of 
the  necessity  for  the  development  of  an  exact  science  of 
statistics. 

We  begin  with  the  theory  of  representative  statistics.  As  a 
class  economists  have  hesitated  to  make  use  of  representative 
statistics,  perhaps  because  little  use  can  be  made  of  such 
material  without  reference  to  certain  very  practical  points  of 
method.  When  can  a  selection  be  considered  as  representative, 
as  typical  of  the  whole  class  of  individuals  from  which  it  is 
drawn?  How  is  the  significance  of  a  variation  in  a  sample  or 
selection  to  be  determined?  are  some  of  the  questions  which 
confront  the  statistician.  "What  remains  to  be  done  is 
simply  to  develop  a  theory  of  these  representative  enumera- 
tions, stating  the  limits  of  the  deviations  from  the  true  propor- 
tions and  showing  how  to  approach  as  nearly  as  possible  to 
the  truth.  In  fact  in  many  cases  it  will  be  practically  im- 
possible to  do  without  representative  statistics." 

The  matter  of  inaccuracies  in  the  data  is  always  one  of  great 
concern  to  the  careful  statistician.  Note  the  statements  of 
Dr.  Westergaard:  "a  certain  pessimism  is  often  encountered 
among  official  statisticians  and  economists  who  attempt  to 
draw  conclusions  from  statistics.  It  is  maintained  that  the 
inaccuracies  are  often  so  great  that  it  is  impossible  to  get  any 
reliable  results.  Here,  then,  is  another  important  problem 
in  the  theory  of  statistics,  viz.,  to  determine  the  significance 
of  the  inaccuracies,  to  state  to  what  extent  it  is  possible  to 
draw  conclusions  from  statistical  date  in  spite  of  their  imper- 
fections. Here  it  would  be  most  useful  to  form  a  theory  of  the 
applicability  of  imperfect  data.*  For  it  can  easily  be  shown  that 
even  extremely  incorrect  data  may  under  certain  circumstances 
allow  of  perfectly  safe  conclusions." 

The  author's  discussion  of  the  "law  of  error"  in  Section  IV 
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is  of  far  reaching  significance.  To  illustrate  the  nature  of  the 
discussion  suppose  of  400  patients  with  a  certain  disease  200 
have  been  treated  with  a  serum  and  200  have  not  been  so 
treated.  Of  the  first  class  suppose  further  that  125  recover 
and  of  the  second  class  only  100  patients  recover.  Is  the 
observed  excess  of  recoveries  among  the  patients  of  the  first 
class  sufficient  to  show  the  efficacy  of  the  serum  treatment? 
In  a  certain  community  the  ratio  of  male  to  female  births  in 
one  year  is  110  to  100  instead  of  the  more  usual  ratio  of  105 
or  so  to  the  100.  Can  one,  because  of  this  larger  ratio,  be 
certain  that  some  cause  is  present  which  tends  to  increase  the 
relative  proportion  of  male  births  or  is  the  observed  excess 
merely  a  chance  fluctuation,  just  as  when  tossing  coins  a  run 
of  heads  may  occur?  As  the  basis  for  a  fundamental  theory 
of  these  variations  Professor  Westergaard  advocates  the  use 
of  the  standard  deviation,  or  "mean  error,"  of  a  binomial 
series  taken  in  connection  with  a  normal  law,  or  "law  of  error" 
as  he  terms  it.  He  presents  a  strong  case  for  the  use  of  this 
method  of  measuring  variations.  It  is  of  course  true  that  not 
all  data  even  approximate  to  the  binomial  law,  but  actual 
trial  and  experimentation  show  that  even  so  the  standard 
deviation  constitutes  a  fairly  reliable  measure  of  variability. 
Altogether  there  appears  to  be  a  no  more  adaptable  basis  for  a 
general  theory  of  variability  than  that  furnished  by  the  stand- 
ard deviation. 

The  idea  of  the  author  that  statistical  data  can  be  broken 
up  into  a  series  of  normal  distributions  is  of  extremely  high 
importance  as  a  theoretical  basis  for  the  study  of  a  statistical 
distribution.  The  analysis  of  a  given  set  of  statistical  measure- 
ments by  identifying  the  component  variations  and  values 
as  constituent,  normal  distributions  is  one  of  the  most 
significant  ways  imaginable  for  extracting  information  from 
stubborn  data.  It  gives  an  arithmetic  background  and 
general  basis  for  the  work.  The  statistician  with  the  theory 
of  the  normal  distribution  in  mind  feels  more  confident,  feels 
that  he  has  a  standardized  viewpoint,  so  to  speak.  Probably 
no  statistical  distribution  can  be  said  to  have  yielded  all  its 
information  until  it  is  broken  up  into  the  constituent  "laws 
of  error,"  or  normal  distributions.     It  may  here  be  of  interest 
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to  define,  in  statistical  terminology,  a  normal  distribution. 
A  8erie8  of  measuremerUa  is  said  to  obey  the  normal  law  when  each 
measurement,  X,  is  equal  to  the  sum  ofarelatively  large  number  of 
smcMer  elements  where  each  constituent  element  has  a  value  chosen 
€U  random.*  Thus  the  height  of  a  person  is  the  sum  of  the 
lengths  of  certain  bones,  of  the  widths  of  certain  cartilages, 
and  each  of  these  elemental  values  is,  within  rather  narrow 
limits,  about  as  likely  to  take  one  value  as  another.  Hence  it 
would  be  anticipated  that  a  distribution  of  height  would  be 
normal.  The  just  mentioned  value  to  statistics  of  basing  the 
theory  on  a  normal  distribution  is  not  lessened  by  the  fact 
that  in  practice  it  is  ordinarily  not  easy  to  split  a  distribution 
into  its  constituent  normal  distributions. 

The  author  shows  the  true  instinct  of  the  statistician  when  he 
says  at  one  place  **0n  the  whole  we  may  here  lay  down  the 
principle  that  this  interpolation  first  of  aU  shotdd  keep  as  near 
real  life  as  is  possible,  taking  everything  into  consideration  which 
might  be  of  importance'^-^  at  another  place,  "The  best  means 
of  treating  the  changes  of  a  variable  in  a  series  of  observations 
is  the  method  used  by  Daniell  Bernoulli  and  Duvillard.  They 
used  the  fiction  that  all  variations  were  continuous  so  that  it 
was  possible  to  use  the  differential  calculus.  .  .  .  This 
method  is  of  great  value  as  it  simplififis  many  problems  ex* 
trerndy.^  .  .  .  The  main  difficulty  at  present  seems  rather 
to  consist  in  providing  sufficiently  complete  and  correct  ob- 
servations than  in  dealing  with  these  materials  afterwards." 

The  tendency  of  the  author  to  systematize,  to  reduce  to 
general  principles,  is  shown  by  the  sentence,  "Still  more  com- 
plicated are  the  problems  of  economic  statistics  for  here  we 
frequently  have  one  dimension  more,^  we  have  to  deal  not  only 
with  numbers  of  quantities  but  with  their  value  in  money  as 
weU." 

Again,  "Here  we  have  many  methods  of  procedure.  In 
determining  which  method  is  the  best  it  is  a  good  principle  always 
to  keep  as  near  as  possible  to  the  original  observations,  never 
leaving  them  out  of  sight,  with  as  few  intermediate  links  as 
possible." 

•KdfBirarih,  **!««  ofBrror,"  Cambridge  FhU.  Timns..  1906. 
tltolraarei 
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On  the  formula  of  correlation  we  find,  "The  formula  of 
correlation*  will  prove  useful  in  all  cases  where  the  points  are 
grouped  nearly  around  a  straight  line;  .  .  .  still  we  mvst 
not  forget  ihat  this  formula  rem,oves  VrS  somewhat  from  the  original 
data  and  that  it  does  not  relieve  us  from  the  necessity  of  making 
a  dose  investigation  of  these  observations.  On  the  whole  the 
formula  of  correlation  does  not  introduce  any  new  principle; 
by  tabulating  and  grouping  the  observations  we  can  easily 
establish  as  a  rule  the  fact  of  correlation  without  the  use^  of  the 
formula."  The  author  does  not  mention  the  value  of  a 
diagram — ^a  scatter  or  correlation  diagram,  and  he  is  apparently 
not  familiar  with  the  properties  of  the  correlation  ratio,  but 
his  viewpoint  is  fundamentally  that  of  seeking  the  underl)dng 
principles  of  the  science  and  of  discussing  each  proposed  method 
with  reference  to  those  principles. 

Again  with  the  same  purposes  in  mind  he  writes  with  ref- 
erence, apparently,  to  Professor  Pearson's  elaborate  methods 
for  determining  correlation  for  non-measurable  characteristics 
such  as  hair  color,  disposition,  material  wealth,  and  so  on, 
"but  at  present  we  are  more  in  need  of  statistical  data  than  of 
theoretical  investigations.  This  may  sound  curious  in  view  of 
the  immense  mass  of  details  which  are  published  every  day 
by  the  numerous  statistical  institutions  all  over  the  world, 
but  to  a  great  extent  all  these  reports  are  repetitions,  so  to 
speak,  of  older  investigations,  most  of  them  made  in  a  single 
mold.  ...  Of  course  we  cannot  do  without  these  myriads 
of  statistical  volumes,  they  have,  at  least  the  greatest  bulk  of 
them,  their  local  claim  to  exist; — but  beyond  these  reports 
numerous  problems  are  waiting  to  be  solved  and  it  will  re- 
quire much  patience  and  much  careful  work  in  gathering  the 
necessary  materials." 

It  would  perhaps  be  better  to  say  that  there  is  equal 
need  of  statistical  data  and  theoretical  investigations.  For 
until  the  methods  are  clearly  in  mind  the  search  for  data  is 
likely  to  continue  to  be  a  more  or  less  haphazard  groping  in 
the  dark.  There  must  be  some  model,  some  plan,  for  the 
collection  of  data  and  there  is  nothing  which  can  give  a  greater 

^Tbe  ooefBeieiit  of  coirdatioii  done  is  referred  to  here.     C.  J.  W. 
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unity  to  the  gathering  of  the  material  than  can  generally 
accepted  and  applied  methods. 

In  conclusion  it  may  be  said  that  Dr.  Westergaard  in  this 
article  shows  a  thorough  appreciation  of  the  needs  and  diffi- 
culties of  practical  statistical  work  together  with  that  scientific 
83rmpathy  and  spirit  which  makes  all  his  work  count  towards 
the  development  of  statistics  into  a  distinct  methodological 
science. 
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COMMENT   ON   WESTERGAARD'S   "SCOPE  AND 
METHOD  OF  STATISTICS." 

Bt  G.  p.  Watkihb,  New  Yobk,  N.  Y. 


The  special  viewpoint  of  Westergaard  would  by  many  be 
called  mathematical,  or  he  would  be  more  definitely  described 
as  one  who  thinks  of  statistics  as  an  application  of  the  mathe- 
matical theory  of  probabilities.  The  description  is  substan- 
tially correct.  Its  appropriateness  appears  in  the  article  under 
discussion  and  would  be  borne  out  by  an  examination  of  the 
author's  GrundzUge  der  Theorie  der  StatistiJc.  But  such  a 
sunmxary  statement  is  seldom  adequate.  Some  statisticians 
are  statisticians,  and  some  are  mathematicians.  Of  course 
the  implied  opposition  needs  qualification.  Indeed  the  most 
that  need  be  claimed  for  it  is  some  relative  significance.  The 
point  of  present  interest  is  that  Westergaard  belongs  with  the 
statisticians.  He  brings  to  the  aid  of  statistics  certain 
mathematical  conceptions,  but  he  has  no  preference  for  the 
processes  and  expressions  of  algebraic  mathematics  and  uses 
them  only  to  serve  his  statistical  purposes.  This  is  not 
always  true  of  the  mathematical  statistician.  It  is  a  very 
superficial  view  that  supposes,  because  both  mathematics  and 
statistics  are  concerned  with  numbers,  competence  in  the 
one  involves  competence  in  the  other.  Great  familiarity  with 
abstract  numbers  and  great  satisfaction  in  dealing  with 
them  do  not  promote  skill  in  handling  and  interpreting 
numbers  standing  for  quantities  and  quantitative  relations 
of  concrete  things.  That  a  statistician  should  be  '^  quick  at 
figures"  and  fond  of  equations  and  mathematical  formulas 
is  no  more  true  than  the  other  extreme  view  that  only  a 
physician  can  be  competent  in  vital  statistics,  only  a  teacher 
in  educational  statistics,  only  a  farmer  in  statistics  of  agricul- 
ture, etc.  There  is  an  element  of  truth  in  the  second  view- 
point. Concrete  knowledge  of  the  things  to  which  statistical 
numbers  relate  is  of  great  importance.  The  mistakes  that 
are  most  commonly  used  to  discredit  statisticians  (though  they 
are  not  in  fact  very  harmful)  are  due  to  lack  of  sufficient 
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knowledge  of  the  concrete  situations  to  which  the  numbers 
dealt  with  relate.  But  one  can  know  something  about 
farming  without  having  spent  years  handling  a  pitchfork,  and 
about  the  railroads  without  having  been  a  brakeman,  etc« 
Moreover,  statistics  has  methods  and  a  technique  of  its  own 
— distinct  from  those  of  mathematics — with  which  professional 
familiarity  is  as  necessary  for  the  statistician  as  is  the  pro- 
fessional familiarity  of  the  physician  with  disease,  of  the 
farmer  with  crops,  etc. 

The  frequency  and  appropriateness  of  Westergaard's  refer- 
ences to  the  necessity  of  keeping  the  original  data  in  sight  is  a 
conspicuous  characteristic  of  his  article  and  the  one  that  has 
suggested  the  foregoing  remarks  upon  the  fundamental  con- 
creteness  of  statistical  numbers.  A  death  rate,  for  example, 
should  not  be  thought  of  as  a  mere  ratio.  Its  meaning 
depends  upon  age,  sex,  race,  etc.  The  "etc."  is  not  a  mere 
form.  The  statistician  would  like  to  differentiate  and  classify 
ad  infinitum  the  deaths  and  the  persons  exposed  to  death,  and 
find  the  correlation,  if  any,  between  the  various  pairs  of 
classifications.  The  quality  of  statistical  analysis  is  not 
secured  by  correctness  of  calculations,  nor  by  appropriate 
application  of  mathematical  theory  and  skillful  manipulation 
of  mathematical  formulas.  Accuracy  of  observations  is  more 
important.  But  statistical  accuracy  does  not  mean  mathe- 
matical exactness.  It  means  rather  the  reduction  of  biased 
error  to  a  minimum,  and  also — but  this  may  usually  be  taken 
for  granted — ^the  use  of  large  enough  aggregates  so  that 
unbiased  errors  cancel  each  other.  The  more  or  less  selective 
character  of  observation,  statistical  and  other,  and  the  varied 
composition  of  concrete  numbers — ^the  two  factors  working 
together — constitute  the  great  source  of  wrong  statistical 
conclusions.  The  "  probable  error  "  in  which  the  mathematical 
statistician  is  particularly  interested  is  of  comparatively  little 
significance. 

There  seems  to  be  no  occasion  to  add  anything  to  what 
Westergaard  has  to  say  of  the  significance  of  the  probable 
error  for  statistical  analysis.  But  there  is  one  matter  of 
terminology  in  relation  to  which  I  would  express  dissent. 
The  reference  to  sample  statistics  as  "representative  statistics '' 
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seems  to  me  infelicitous.  The  adjective  should  refer  to 
function  and  quality  rather  than  to  a  situation  and  a  numerical 
relation  in  which  the  quality  is  chiefly  assumed,  the  only 
reason  for  alleging  that  samples  are  representative  being  that 
their  selection  is  presumed  to  be  unbiased.  Moreover,  we 
need  the  word  in  a  truer  sense  for  representative  numbers, 
where  the  process  by  which  they  are  obtained  does  have 
explicit  reference  to  the  function  and  quality  in  question. 
I  refer  to  " averages''  of  all  sorts,  mathematical  and  un- 
mathematical,  weighted  (or  true)  and  unweighted  (and 
apparently  hap-hazard).  Representative  numbers,  in  the 
preferred  sense,  and  relative  numbers  are  the  two  great 
instruments  of  statistical  analysis.  Representative  numbers 
are  such  as  provide  a  condensed  substitute,  in  some  one  or 
another  use  of  the  figures,  for  the  complete  aggregate.  An 
average  represents  an  aggregate.  We  try  to  obtain  sample 
numbers  that  will  represent  the  comprehensive  aggregate 
where  it  is  impossible  to  observe  statistically  the  latter  as  a 
whole.  But  the  statistical  process  in  this  case  assumes  rather 
than  assures  the  representativeness  desired. 

One  matter  that  is  quite  pertinent  to  the  viewpoint  of 
Westergaard's  article  seems  to  me  not  sufiiciently  developed. 
A  statistical  discussion  of  "probable  error"  should  not  stop 
at  the  application  of  mathematical  theory.  It  should  con- 
sider the  margin  of  error  in  a  broader  sense.  "Probable 
error"  in  the  mathematical  sense  deals  with  accidental  and 
unbiased  and  relatively  small  errors.  But  the  statistician 
who  has  had  to  do  with  the  interpretation  of  and  compilation 
from  enumeration  and  report  schedules  does  not  worry  about 
such  unrepresentativeness  of  his  results  as  may  be  due  to  a 
large  "probable"  error.  Most  government  statistical  offices 
deal,  not  with  samples,  but  with  comprehensive  or  complete 
aggregates,  which  are  also  large  enough  to  get  the  full  benefit 
of  the  "law  of  large  numbers."  Where  the  "probable  error" 
is  negligible,  however,  the  margin  of  error  may  be  large.  The 
practically  important  meaning  of  accuracy  relates  to  the 
latter  situation.  The  accuracy  of  a  census  may  be  tested  by 
repeated  sample  enumerations,  by  known  or  determinable 
coloring  or  inefficiency  in  administration,  by  internal  evidences 
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of  duplication  or  omission,  by  the  known  functional  relation 
of  true  results  to  figures  obtained  by  other  methods,  etc. 
But  all  such  errors  are  presumably  biased  and  they  tend  to 
be  too  large  to  be  left  to  chance  cancellation.  The  problem  is 
not  mathematical. 

I  am  not  able  to  say  whether  Westergaard's  "method  of 
expected  cases''  is  his  original  contribution  to  statistics  or 
not.  Perhaps  the  method  is  not  in  principle  different  enough 
from  the  "standard  calculation,"  generally  known  in  its 
application  to  the  "correction  of  the  death  rate,"  to  make 
the  question  of  originality  worth  particular  consideration. 
The  "correction"  method  is  substantially  the  inverse  of  the 
method  of  expected  cases.  At  any  rate  the  development  and 
use  of  the  latter  by  Westergaard  affords  an  example  that 
ought  to  influence  other  fields  besides  that  of  vital  statistics. 
I  obtained  my  conception  of  the  importance  of  the  method 
from  a  reading  of  his  Mortalitdt  und  Morbilitdt  (2d  edition, 
1901).  Section  18  of  chapter  I  introduces  the  idea,  and  the 
frequent  apt  use  of  the  method  throughout  is  not  the  least 
reason  why  the  book  deservedly  takes  the  highest  rank 
among  statistical  monographs.  The  method  deserves  a 
distinct  and  imi>ortant  place  in  general  statistical  theory. 
It  is  both  simple  and  of  broad  appUcability.  I  have  found 
what  is  in  effect  the  same  method  useful  in  studying  street 
railway  trafiic  increases.  It  should  be  of  interest  for  the  study 
of  rates  of  growth  in  general.  In  allowing  for  the  effect  of 
annexed  data  ui>on  per  cent,  increases  the  principle  under 
whatever  name  must  be  taken  into  consideration.  It  should 
be  noted  that  the  method  is  not  only  elementary,  as  regards 
the  mathematics  involved,  but  that  the  required  direction  of 
attention  is  to  the  concrete. 
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THE  FEDERAL  FARM  LOAN  ACT. 

Bt  WAi/nsB  B.  Palmeb,  Special  Agent,  Bureau  of  Foreign  and  DcmuHc 
Commerce^  United  States  Department  of  Commerce. 


The  Federal  Farm  Loan  Act.  The  passage  of  the  Federal 
Reserve  act,  which  provided  a  more  elastic  currency  system 
for  the  commercial  needs  of  the  country,  has  been  followed 
within  three  years  by  the  enactment  of  the  Federal  Farm 
Loan  bin,  which  furnishes  facilities  for  farmers  to  obtain 
credit  on  far  more  advantageous  terms  than  have  been  offered 
to  them  heretofore.  The  latter  bill  is  intended  to  place 
agriculture  on  an  equal  footing  financially  with  other  in- 
dustries. It  passed  both  branches  of  Congress  by  practically 
a  unanimous  vote.  Considered  from  financial  and  economic 
standpoints  the  Federal  Farm  Loan  act  is  one  of  the  most 
important  measures  ever  enacted  by  Congress. 

IFntil  the  passage  of  the  Federal  Reserve  act,  in  December, 
1913,  national  banks  were  prohibited  from  making  loans  on 
real  estate  security,  and  farmers  found  it  difficult  to  secure 
credit  accommodations  at  reasonable  rates  of  interest.  The 
only  security  that  farmers  can  give  for  a  loan  is  usually  real 
estate,  and  frequently  they  are  charged  exorbitant  rates  of 
interest,  in  violation  of  usury  laws.  Recent  investigation  by 
committees  of  Congress  and  the  Department  of  Agriculture 
showed  that  the  average  rates  of  interest  on  farm  mortgages, 
including  commission,  varied  from  5.3  per  cent.,  in  New 
Hampshire,  to  9  and  even  10  per  cent,  in  certain  Southern 
and  Western  States;  in  some  instances  they  were  as  high  as  25 
per  cent. 

The  Federal  Reserve  act  permits  member  banks  to  make 
loans  secured  by  mortgages  on  improved  farm  lands,  for 
periods  of  not  exceeding  five  years,  to  the  extent  of  only 
25  per  cent,  of  their  capital  and  surplus.  This  makes  avail- 
able for  such  loans  less  than  $500,000,000,  whereas  existing 
farm  mortgages  amount  to  over  $2,000,000,000.  Federal 
Reserve  banks  are  organized  principally  for  the  benefit  of  the 
commercial  and  manufacturing  classes.    They  extend  or  con- 
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tract  their  loans  in  response  to  the  rise  and  fall  in  the  supply 
of  deposits*  They  must  be  prepared  to  return  deposits  on 
demand;  and  it  is  important  for  them  to  invest  these  deposits 
in  only  short  time  loans. 

Federal  Reserve  banks  have,  therefore,  shown  little  dis- 
position to  make  loans  on  farm  mortgages.  Some  state 
banks  and  savings  institutions  make  such  loans  and  permit 
them  to  run  five  years,  but  usually  insist  on  notes  payable 
on  demand,  so  that  the  bank  funds  will  not  be  tied  up  in  case 
of  sudden  calls  for  the  return  of  deposits.  The  farmer  bor- 
rower is,  therefore,  in  constant  dread  that  he  will  be  com- 
pelled to  repay  his  loan  at  a  time  when  it  will  cause  him 
inconvenience  or  perhaps  loss.  When  loans  on  farm  mort- 
gages are  renewed  the  farmer  must  pay  additional  fees  and 
frequently  new  commissions.  In  some  states  the  mortgagor 
must  pay  taxes  on  the  mortgage  as  well  as  on  the  land.  In 
other  states  the  mortgagee  must  pay  taxes  on  the  mortgage, 
which,  of  course,  are  reflected  in  the  rate  of  interest. 

The  census  of  1910  showed  that  the  rural  population  of  the 
United  States  then  was  49,000,000  and  the  urban  population 
(population  of  incorporated  places,  including  New  England 
towns,  having  2,500  inhabitants)  42,000,000.  The  farming 
class,  constituting  about  half  the  total  population,  needs 
loans  for  the  purchase  of  additional  land,  the  erection  of  farm 
buildings,  the  construction  of  roads,  drains,  and  fences,  and 
the  purchase  of  machinery  and  stock.  If  farmers  can  obtain 
loans  for  such  improvements  on  reasonable  terms,  agricultural 
operations  will  be  greatly  extended,  and  lands  made  more 
productive,  .with  the  result  that  farm  products  will  be  more 
plentiful.  This  will  have  far  reaching  effects,  for  with  in- 
creased production  consumers  would  be  benefited  by  lower 
prices.  Country  life  will  be  made  more  attractive  and  the 
tendency  of  farmers'  sons  to  seek  employment  in  the  cities 
will  be  checked. 

Of  all  the  leading  industries  agriculture  has  been  more 
hampered  in  obtaining  credit  for  operating  expenses  than  any 
other.  According  to  the  census,  the  value  of  farm  products 
in  1909  amounted  to  $9,000,000,000,  and  of  manufactured 
products  $21,000,000,000,  or  over  twice  as  much.    But  the 
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amount  invested  in  farm  lands,  buildings  and  equipment, 
$41,000,000,000,  was  over  twice  the  capital  employed  in 
manufacturing,  $18,000,000,000. 

Many  farmers  compelled  to  borrow  money  to  carry  on 
farming  operations  would  have  been  ruined  by  the  high  rates 
of  interest  and  commission  charges  that  they  have  been 
forced  to  pay  had  it  not  been  for  the  great  increase  in  the 
value  of  farm  property  during  recent  years.  The  Federal 
census  reports  that  during  the  10  years  from  1900  to  1910 
the  average  value  of  farm  lands  in  the  United  States  increased 
from  $15.57  to  $32.40  per  acre,  or  108  per  cent. 

The  percentage  of  mortgaged  farms  increased  during  these 
10  years  from  31  to  33.6  per  cent.,  though  this  was  partly 
due  to  the  breaking  up  of  Western  ranches  and  Southern 
plantations  into  smaller  holdings.  The  percentages  of  all 
mortgaged  farms  for  which  reports  concerning  mortgages 
were  obtained  by  census  enumerators  are  shown  in  the  follow- 
ing table,  these  percentages  being  based  on  the  combined 
total  for  farms  free  from  mortgage  and  farms  mortgaged  in 
the  different  sections  of  the  United  States: 

PER  CENT.  OF  MORTGAGED  FARMS. 


Seetioo. 

1010. 

1900. 

1890. 

B8 

33.6 
34.9 
38.3 
40.9 
46.1 
18.8 
22.7 
30.6 
20.8 
36.8 

31.0 
34.1 
40.3 
39  4 
44.3 
16.8 
17.0 
18.2 
14.4 
27.6 

28.2 

28.2 

87.0 

37.6 

48.0 

7.4 

4.6 

4.8 

14.1 

28.7 

The  North 

41.9 
28.6 
28.6 

40.9 
17.2 
21.7 

40.3 

The  South 

6.7 

The  Weft ... 

28.1 

30.9 
88.0 

29.7 
33.4 

24.8 

West  of  the  MknflBippi  River 

84.7 

In  every  geographic  division  except  the  Middle  Atlantic 
the  proportion  of  farms  mortgaged  was  greater  in  1910  than 
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in  1900  and  in  every  division  except  the  West  North  Central 
the  proportion  was  greater  in  1910  than  in  1890. 

There  is  an  abundant  supply  of  funds  which,  with  perfect 
security,  could  be  used  for  investment  in  long  term  mortgage 
loans  at  low  rates  of  interest,  such  as  the  savings  of  people 
earning  wages  or  salaries,  the  proceeds  of  life  insurance  in  the 
hands  of  widows  and  other  beneficiaries,  funds  belonging 
to  estates,  minors,  and  wards  in  chancery,  funds  of  insurance 
companies  and  benevolent  societies,  endowments  of  colleges, 
hospitals  and  other  institutions,  trust  funds,  and  assets 
handled  by  receivers  in  bankruptcy.  The  custodians  of  such 
funds,  which  aggregate  an  enormous  sum,  have  not  usually 
made  loans  to  farmers  direct,  but  largely  through  investment 
companies  charging  high  rates  of  interest  and  commissions. 

The  Federal  Farm  Loan  act  puts  it  in  the  power  of  those 
interested  and  those  who  have  funds  to  invest  to  extend  to 
farmers  the  credit  at  reasonable  rates  which  they  need  as 
much  as  it  is  needed  by  merchants  and  manufacturers.  The 
investment  may  be  made  in  farm  loan  bonds,  and  the  proceeds 
from  the  bonds  used  for  accommodating  farmers,  who  in  the 
aggregate  produce  a  great  part  of  the  wealth  of  the  country. 
The  bonds  issued  under  federal  supervision,  protected  by  every 
safeguard,  legally  acceptable  as  security  for  trust  funds,  and 
-exempt  from  all  taxation,  will  offer  a  most  attractive  form  of 
investment,  and  investors  as  well  as  farmers  will  be  gainers. 

All  loans  made  under  the  Federal  Farm  Loan  act  will  be 
made  on  an  amortization  plan,  by  which  the  principal  is  repaid 
in  annual  or  semi  annual  installments  during  a  period  of 
from  6  to  40  years,  interest  payments  being  made  at  the 
same  time.  Experience  teaches  that  a  borrower  is  much  more 
likely  to  meet  his  loan  obligations  without  default  if  he  pays 
the  principal  in  small  regular  installments  at  fixed  periods, 
instead  of  meeting  the  whole  obligation  after  the  expiration 
of  several  years. 

The  Federal  Farm  Loan  Board  has  supervision  over  federal 
land  banks,  which,  in  turn,  have  supervision  over  national 
farm  loan  associations.  Loans  are  made  by  the  banks  through 
the  associations  to  members  of  the  associations.  The  banks 
iure  authorized  to  issue  bonds,  secured  by  the  first  mortgages 
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they  hold;  and  to  lend  to  farmers  giving  first  mortgage  security 
the  proceeds  from  the  sale  of  the  bonds. 

The  rate  of  interest  on  the  mortgages  shall  not  be  more 
than  1  per  cent,  over  the  rate  of  interest  of  the  bonds.  For 
example,  if  the  current  rate  of  interest  on  farm  loan  bonds 
is  4  per  cent.,  the  bank  may  charge  not  to  exceed  5  per  cent, 
to  farmers  who  borrow.  This  margin  of  1  per  cent,  on  the 
amount  of  unpaid  principal  is  available  to  the  bank  for  its 
expenses  and  earnings,  but  it  will  probably  be  reduced  in 
practice.  The  act  provides  that  the  interest  on  bonds  issued 
by  the  banks  shall  not  exceed  5  per  cent.,  so  that  the  rate 
of  interest  paid  by  mortgagors  will  in  no  instance  exceed  6 
per  cent.,  and  this  may  be  reduced  by  the  dividends  of  the 
bank. 

The  national  farm  loan  associations,  which  recommend 
loans  by  the  federal  land  banks,  are  codperative  organiza- 
tions, and  are  managed  with  a  minimimi  of  expense.  Members 
of  such  associations  may  be  expected  to  see  that  the  best 
available  men  in  their  respective  communities  are  selected 
as  directors,  and  to  keep  careful  watch  lest  unsafe  loans  be 
made  with  resulting  personal  loss  to  all  members. 

In  Europe  much  has  been  accomplished  by  legislation  that 
encourages  codperation.  There  are  societies  to  organize  co- 
operative institutions  and  lecturers  who  go  about  to  spread 
the  co6perative  gospel.  There  are  codperative  insurance 
companies,  cooperative  buying  and  codperative  selling  or- 
ganizations, codperative  markets,  creameries,  and  breeding 
establishments  and  the  like.  In  most  European  countries 
codperative  land  mortgage  and  rural  credit  systems  have 
been  in  successful  operation  for  many  years.  The  Federal 
Farm  Loan  act  is  but  one  factor  in  the  vast  field  for  codperation 
on  a  national  basis  that  lies  before  the  American  farmer,  but 
it  will  greatly  stimulate  the  codperative  spirit  and  will  lead 
to  the  formation  of  other  codperative  enterprises  on  a  large 
scale. 

The  fact  that  American  agriculturists  were  not  provided 
with  suitable  credit  accommodations  has  long  been  recognizedi 
but  the  subject  did  not  receive  general  attention  until  1912. 
The  passage  of  the  Federal  Farm  Loan  bill  is  the  result  of 


Digitized  by 


Google 


73]  The  Federal  Farm  Loan  Act.  297 

four  years  of  effort  and  publicity.  Mr.  David  Lubin,  who 
had  been  the  American  delegate  to  the  International  Institute 
of  Agriculture,  was  invited  to  make  an  address  on  the  subject 
of  a  rural  credit  system  to  the  Southern  Conunercial  Congress 
at  its  annual  convention  held  at  Nashville  in  1912.  He 
accepted  on  condition  that  the  representatives  from  the 
various  states  should  assemble  a  week  prior  to  the  convention 
and  devote  that  time  to  the  study  of  the  subject.  Twenty 
seven  states  sent  representatives  to  the  conference. 

Mr.  Lubin  addressed  the  conference,  explaining  rural  credit 
systems  in  foreign  countries,  and  afterwards  devoted  mu(& 
attention  to  the  proposition  of  establishing  such  a  system  in 
the  United  States.  The  convention  decided  that  a  com- 
mission, composed  of  two  men  from  each  state,  should  go  to 
Europe  to  study  the  subject  in  countries  where  such  systems 
were  in  operation.  The  matter  was  taken  up  with  President 
Taft,  the  Department  of  State,  the  governors  of  the  various 
states  and  with  organizations  of  farmers  throughout  the 
country,  and  the  plan  received  general  endorsement.  It  was 
endorsed  in  the  platforms  of  the  three  major  political  parties 
in  their  national  conventions  in  1912. 

Later,  the  agricultural  bill  passed  by  Congress  contained 
provisions  for  a  Federal  Commission  of  seven  members  to  be 
appointed  by  the  President,  "to  co5perate  with  the  American 
Commission  assembled  under  the  auspices  of  the  Southern 
Commercial  Congress."  The  American  Commission,  com- 
posed of  two  men  from  each  of  35  states  and  four  Canadian 
provinces,  and  five  members  of  the  Federal  Commission  sailed 
from  New  York  in  April,  1913.  At  Rome  they  were  received 
by  the  King  and  Queen  of  Italy  at  the  home  of  the  Inter- 
national Institute  of  Agriculture.  Through  delegates  to  the 
institute,  plans  were  made  for  a  tour  of  14  European  countries. 
The  commissions  were  aided  by  every  facility  the  various 
governments  could  offer,  and  they  returned  to  the  United 
States  in  July,  1913. 

A  great  mass  of  valuable,  authoritative  data  was  collected 
by  the  two  commissions.  Elaborate  reports  were  made  by 
the  commissions — ^by  the  Federal  Commission  to  Congress 
and  by  the  American  Commission  to  the  governors  of  all 
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states, — and  the  data  and  reports  were  published  as  Senate 
documents,  and  widely  distributed,  especially  among  farmers 
and  agricultural  organizations  and  journals.  This  publicity 
aroused  wide  interest  in  the  proposition.  The  measure  was 
strongly  endorsed  by  President  Wilson,  as  it  had  been  by 
President  Taft.  President  Wilson's  annual  message  to  Con- 
gress, in  December,  1913,  was  largely  devoted  to  the  subject. 

The  report  of  the  Federal  Commission,  containing  the  bill 
recommended,  was  presented,  in  January,  1914,  to  the  Senate 
by  Senator  Duncan  U.  Fletcher,  of  Florida,  and  to  the  House 
by  Representative  Ralph  W.  Moss  of  Indiana.  Senator 
Fletcher  was  chairman  of  both  commissions  that  visited 
Europe,  and  Mr.  Moss  a  member  of  the  Federal  Commission. 
Senator  Fletcher  was  President  of  the  Southern  Commercial 
Congress  in  1912,  when  the  movement  started,  and  has  been 
since  then. 

The  agricultiu'al  appropriation  bill  enacted  in  1915  provided 
for  a  joint  committee  on  rural  credits,  to  consider  all  bills  on 
the  subject  and  to  report  to  Congress.  This  joint  committee 
consisted  of  Senators  Owen  of  Oklahoma,  Hollis  of  New 
Hampshire,  Gore  of  Oklahoma,  Smith  of  Georgia,  Nelson  of 
Minnesota,  and  Brady  of  Idaho;  and  Representatives  Glass 
of  Virginia,  Phelan  of  Massachusetts,  Lever  of  South  Carolina, 
Moss  of  Indiana,  Hayes  of  California,  and  Hawley  of  Oregon. 
Representative  Carter  Glass  was  made  chairman  of  this 
joint  committee.  Representative  Ralph  W.  Moss  of  a  sub- 
committee on  personal  rural  credits  and  Senator  Henry  F. 
Hollis  of  a  sub-committee  on  land  mortgage  loans.  Through 
hearings  before  these  committees,  and  by  means  of  a  wide 
distribution  of  literature  on  the  subject,  the  whole  country 
became  interested  as  rarely  before  in  a  measure,  and  a  realizing 
sense  of  the  need  for  legislation  became  nation  wide. 

The  draft  of  a  revised  bill  and  a  report  by  the  sub-committee 
on  land  mortgage  loans  were  adopted  by  the  joint  committee 
on  rural  credits  and  presented  to  Congress  in  January  1916, 
The  report,  signed  by  Senator  Hollis  for  the  sub-committee, 
concluded  with  the  following  summary: 

It  is  believed  that  the  system  of  land  banks  outlined  in 
the  proposed  bill  affords  a  sale  and  attractive  farm  loan  bond 
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for  the  investing  public;  low  interest  rates,  long  term  mort- 
gages, and  easy  payments  for  the  farmer;  low  cost  of  adminis- 
tration; simplicity  of  organization  and  operation;  adaptability 
to  the  needs  of  every  section;  and  stimulation  to  the  spirit  of 
generous  cooperation  among  farmers. 

The  Senate  and  House  referred  the  bill  to  their  conmiittees 
on  banking  and  currency.  The  bill,  when  reported  with  a 
few  changes,  was  passed  in  the  Senate  by  a  vote  of  57  to  5 
and  in  the  House  by  a  vote  of  295  to  10.  The  conference 
committee  consisted  of  Senators  Owen,  Hollis,  Fletcher,  Nelson, 
and  Gronna,  and  Representatives  Glass,  Phelan,  Moss, 
Hayes,  and  Piatt.  The  conference  report  was  agreed  to  by 
viva  voce  vote  in  the  Senate,  and  with  only  12  votes  recorded 
against  it  in  the  House.  The  bill  was  approved  by  President 
Wilson  on  July  17,  1916. 

The  Federal  Farm  Loan  Board,  A  bureau  of  the  Department 
of  the  Treasury,  called  the  Farm  Loan  Bureau,  will  execute 
the  provisions  of  the  act,  under  the  general  supervision  of 
a  Federal  Farm  Loan  Board,  with  headquarters  in  Washing- 
ton. This  board  consists  of  five  members,  of  whom  one  is 
the  Secretary  of  the  Treasury,  who  is  chairman  ex  officio. 
The  other  four  members  are  appointed  by  the  President  of 
the  United  States,  by  and  with  the  advice  and  consent  of 
the  Senate,  and  not  more  than  two  may  be  appointed  from 
one  political  party.  One  of  the  four  is  designated  by  the 
President  as  the  Farm  Loan  Commissioner,  who  is  the  active 
executive  officer  of  the  board. 

One  of  the  four  members  appointed  by  the  President  serves 
for  two  years,  one  for  four  years,  one  for  six  years,  and  one 
for  eight  years,  and  thereafter  each  of  these  four  members 
will  serve  for  eight  years,  unless  sooner  removed  by  the 
President  for  cause.  These  four  members  receive  a  salary 
of  $10,000  annually,  and  must  devote  their  entire  time  to  the 
business  of  the  board,  and  not  engage  in  any  other  banking 
or  mortgage  loan  business. 

The  Federal  Farm  Loan  Board  has  power: 

To  organize  and  charter  federal  land  banks,  to  charter 
national  farm  loan  associations  and  joint  stock  land  banks, 
and  to  exercise  general  supervisory  authority  over  them. 
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To  review  and  alter  the  rates  of  interest  to  be  charged  for 
loans  made  by  federal  land  banks^  these  rates  to  be  as  uniform 
as  practicable. 

To  make  rules  respecting  the  charges  to  borrowers  for 
expenses  in  appraisal,  determination  of  title  and  recording. 

To  grant  or  refuse  to  federal  land  banks  or  joint  stock 
land  banks  authority  to  make  any  specific  issue  of  farm  loan 
bonds. 

Upon  request  of  the  Federal  Farm  Loan  Board,  the  Secretary 
of  the  Treasury  is  authorized  to  make  deposits  for  the  tem- 
porary use  of  any  federal  land  bank,  at  current  rates  of 
interest  for  such  deposits,  to  be  secured  by  farm  loan  bonds 
or  other  collateral  satisfactory  to  him.  Certificates  of  such 
deposits  held  by  him  shall  be  redeemed  at  his  discretion. 
The  aggregate  of  Government  fimds  thus  deposited  may  not 
exceed  $6,000,000  at  any  one  time. 

The  siun  of  $100,000,  or  so  much  thereof  as  may  be  neces- 
sary, is  appropriated  for  carrying  into  effect  the  purposes 
of  the  act.  The  salaries  and  expenses  of  the  members  and 
employees  of  the  Federal  Farm  Loan  Board,  and  of  a  farm 
loan  registrar  for  each  federal  land  bank  district,  and  of 
land  bank  examiners  are  to  be  paid  by  the  United  States. 
No  fimds  of  the  United  States  may  be  used  for  paying  any 
other  salaries  or  expenses  of  the  federal  farm  loan  system. 
The  officers  and  employees  mentioned  are  excepted  from  civil 
service  rules,  but  the  President  has  the  power  to  place  them 
in  the  classified  service. 

It  is  the  duty  of  the  Federal  Farm  Loan  Board  to  prepare 
amortization  tables  which  are  to  be  used  by  national  farm 
loan  associations,  federal  land  banks,  and  joint  stock  land 
banks,  to  prepare  forms  on  which  such  associations  and  banks 
report  to  it  quarterly,  and  annually  to  make  a  full  report 
to  the  Speaker  of  the  House  of  Representatives,  to  be  printed 
for  the  information  of  Congress. 

Federal  Land  Banks.  The  Federal  Farm  Loan  Board  is 
directed  to  divide  the  continental  United  States,  excluding 
Alaska,  into  12  districts,  no  district  containing  a  fractional 
part  of  any  state,  and  to  establish  in  each  district  a  federal 
land  bank,  with  its  principal  office  in  such  city  as  the  board 
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shall  designate.  Subject  to  the  approval  of  the  Federal 
Farm  Loan  Board,  any  federal  land  bank  may  establish 
branches  within  its  district.  Each  district  bank,  before  begin- 
ning business,  must  have  a  subscribed  capital  of  not  less 
than  $750,000,  divided  into  shares  of  $5  each.  The  capital 
may  be  increased  from  time  to  time.  Stock  subscriptions  are 
required  from  national  farm  loan  associations,  and  may  be 
received  from  individuals,  firms  or  corporations  or  from  the 
government  of  any  state,  and,  on  organization  of  the  bank, 
from  the  United  States. 

If  within  thirty  days  after  the  opening  of  books  of  sub- 
scription for  the  capital  stock,  any  part  of  the  $750,000  has 
not  been  subscribed,  the  Secretary  of  the  Treasury  shall  sub- 
scribe the  balance  on  behalf  of  the  United  States.  While 
funds  of  the  United  States  may  thus  be  used  in  completing 
the  minimiun  stock  subscription  on  the  organization  of  a 
federal  land  bank,  provision  is  made  for  the  retirement  of 
the  stock  held  by  the  United  States  when  additional  sub- 
scriptions are  received  from  other  sources.  Government 
owned  stock  receives  no  dividends,  but  other  stock  shares  in 
dividend  distributions. 

Each  national  farm  loan  association  and  the  Government 
of  the  United  States  shall  be  entitled  to  one  vote  for  each 
share  of  stock  held  by  it  in  deciding  all  questions  at  meetings 
of  stockholders,  but  no  other  shareholder  is  permitted  to  vote. 
Stock  owned  by  the  United  States  is  to  be  voted  by  the  Farm 
Loan  Commissioner,  as  directed  by  the  Federal  Farm  Loan 
Board. 

Every  federal  land  bank  has  power  to  borrow  money,  to 
give  security  therefor,  and  to  pay  interest  thereon;  to  accept 
deposits  of  securities  or  current  funds  from  national  farm 
loan  associations  holding  its  stock,  but  to  pay  no  interest 
thereon;  to  issue,  subject  to  the  approval  of  the  Federal 
Farm  Loan  Board,  and  to  sell  farm  loan  bonds,  which  must 
be  seciu*ed  by  first  mortgages  upon  farm  land  deposited  with 
the  farm  loan  registrar  for  the  district;  to  invest  its  funds  in 
the  purchase  of  first  mortgages  on  farms  in  its  district;  to 
buy  and  sell  United  States  bonds  and  to  deposit  its  securities, 
and  its  current  funds  subject  to  check,  with  any  member 

6 


Digitized  by 


Google 


302  American  Statistical  Assodaiion.  [78 

bank  of  the  Federal  Reserve  System,  and  to  receive  interest 
thereon.  When  necessary  or  convenient,  a  federal  land  bank 
may  acquire  and  dispose  of  real  or  personal  property,  and 
may  lease  the  same  in  part  for  revenue  purposes,  but,  without 
the  special  approval  of  the  Federal  Farm  Loan  Board,  may 
not  retain  for  longer  than  five  years  possession  of  any  real 
estate  purchased  or  acquired  to  seciu*e  a  debt. 

No  federal  land  bank  has  power  to  accept  deposits  of 
current  funds  payable  upon  demand  except  from  its  own 
stockholders,  to  make  loans  except  on  first  mortgages  through 
national  farm  loan  associations,  to  issue  bonds  in  excess  of 
20  times  its  capital  or  surplus,  or  to  receive  from  any  national 
farm  loan  association  additional  mortgages  when  the  principal 
remaining  unpaid  upon  mortgages  already  received  from  such 
association  exceeds  20  times  the  amount  of  its  capital  stock 
owned  by  such  association. 

Bonds  issued  by  federal  land  banks  may  be  in  denominations 
of  $25,  $50,  $100,  $500  and  $1,000,  in  series  of  not  less  than 
$50,000.  They  shall  have  interest  coupons  attached,  payable 
semi  annually,  and  the  rate  of  interest  must  not  exceed  5 
per  cent,  per  annum. 

All  bonds  are  issued  against  collateral  security  of  United 
States  Government  bonds,  or  first  mortgages  on  farm  lands, 
at  least  equal  in  amount  to  the  bonds  issued.  The  Federal 
Farm  Loan  Board  may,  at  any  time,  call  upon  any  land 
bank  for  additional  security  to  protect  the  bonds  it  has  issued. 
The  security  is  made  still  stronger  by  a  provision  that  when 
any  farm  loan  bank  shall  default  in  paying  the  interest 
coupons  on  its  bonds,  the  other  such  banks  shall  be  liable  to 
pay  them  in  equitable  proportion,  and  shall  be  liable  also 
to  pay  proportionately  the  unpaid  principal  of  farmt  loan 
bonds  issued  by  any  such  bank  which  shall  not  be  paid  after 
the  assets  of  the  bank  shall  have  been  liquidated  and  dis- 
tributed. 

Not  less  than  25  per  cent,  of  the  capital  of  any  land  bank 
for  which  stock  is  outstanding  in  the  name  of  national  farm 
loan  associations  must  be  held  in  readily  marketable  securities 
or  other  liquid  assets.  Five  per  cent,  of  the  capital  must  be 
invested  in  United  States  Government  bonds. 
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Each  federal  land  bank  temporarily  must  have  five  direc- 
tors and,  when  the  subscriptions  of  national  farm  loan  associa- 
tions to  its  stock  have  reached  $100,000,  nine  directors,  of 
whom  six,  called  local  directors,  are  nominated  and  elected 
by  the  directors  of  the  national  farm  loan  associations  in  the 
district.  These  six  local  directors  designate  two  of  their 
number  to  serve  one  year,  two  to  serve  two  years,  and  two 
to  serve  three  years,  thieir  successors  to  be  elected  for  terms  of 
three  years.  The  other  three  directors,  called  district  directors, 
are  appointed  by  the  Federal  Farm  Loan  Board  and  rep- 
resent the  public  interest.  In  case  of  a  tie  the  Farm  Loan 
Commissioner  determines  the  choice.  The  Federal  Farm 
Loan  Board  designates  one  of  the  district  directors  to  serve 
for  three  years  and  to  act  as  chairman,  one  to  serve  for  two 
years,  and  one  for  one  year,  their  successors  to  be  appointed 
for  terms  of  three  years.  A  director  must  have  been  a  resident 
of  the  district  for  at  least  two  years,  and  during  his  term  of 
office  may  not  engage  in  any  other  banking  or  mortgage 
loan  business.  At  least  one  district  director  shall  be  ex- 
perienced in  farming  and  be  actually  engaged  in  farming  in 
the  district. 

The  board  of  directors,  subject  to  the  approval  of  the 
Federal  Farm  Loan  Board,  fix  the  salaries  of  the  directors, 
officers,  or  employees,  to  be  paid  from  the  general  funds  of 
the  federal  land  bank. 

National  Farm  Loan  Associations,  In  any  farm  loan  district 
10  or  more  natural  persons  may  unite  to  form  a  corporation 
known  as  a  national  farm  loan  association,  which  shall  be 
composed  only  of  those  who  are  owners  or  about  to  become 
owners  of  farm  lands  and  of  those  who  are  borrowers  or  about 
to  become  borrowers  on  such  land.  An  application  to  the 
federal  land  bank  for  a  charter  must  be  accompanied  by  a 
subscription  to  the  capital  stock  of  the  bank  equal  to  5  per 
cent,  of  the  aggregate  sum  desired  on  mortgage  loans,  which 
sum  may  not  be  less  than  $20,000. 

Upon  receipt  of  the  stock  subscriptions  and  of  articles  of 
association,  the  federal  land  bank  sends  an  appraiser  to 
investigate  the  solvency  and  character  of  the  applicants 
for  a  charter,  and  then  determines  whether  a  charter  for  the 
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association  should  be  granted.  The  recommendation  of  the 
land  bank  is  forwarded  to  the  Federal  Farm  Loan  Board. 
If  it  is  unfavorable,  a  charter  is  refused;  if  favorable,  the 
board  grants  a  charter,  unless  good  cause  is  shown  why  this 
should  not  be  done,  and  designates  the  territory  in  which  the 
association  may  make  loans.  Upon  receipt  of  its  charter, 
such  national  farm  association  is  empowered  to  receive  from 
the  federal  land  bank  of  the  district  sums  to  be  loaned  to  its 
members  on  first  mortgage  farm  land  security. 

A  national  farm  loan  association  is  organized  on  a  coopera- 
tive basis.  Its  capital  stock,  consisting  of  shares  of  a  par 
value  of  $5  each,  may  be  increased  from  time  to  time  for  the 
purpose  of  securing  additional  loans  for  members.  Each 
shareholder  participates  ratably  in  dividends  earned  and 
distributed,  and  is  entitled  to  one  vote  on  each  share  of  stock 
held  by  him  at  all  elections  of  directors  and  in  deciding  all 
questions  at  meetings  of  shareholders,  but  in  no  case  to  more 
than  twenty  votes.  Shareholders  are  individually  and  ratably 
held  responsible  for  all  debts  and  obligations  of  the  association 
to  the  extent  of  the  par  value  of  the  stock  owned  by  them,  in 
addition  to  the  amount  paid  in  and  represented  by  their 
shares. 

Every  national  farm  loan  association  has  power  to  indorse, 
and  thereby  to  become  liable  for  the  payment  of  first  mort- 
gages accepted  from  its  shareholders  by  the  federal  land 
bank  of  its  district  to  secure  loans  on  farm  lands,  and  to  issue 
certificates  of  deposits  of  current  funds,  bearing  interest  for 
not  longer  than  one  year,  at  not  to  exceed  4  per  cent,  per 
annum,  convertable  into  farm  loan  bonds  when  presented 
at  the  district  land  bank.  Such  deposits  must  forthwith  be 
transmitted  to  the  bank,  and  invested  by  it  in  first  mortgages 
or  in  the  purchase  of  bonds  issued  by  a  federal  land  bank. 

Every  national  farm  loan  association  must,  out  of  its 
earnings,  semi  annually  carry  to  reserve  account  a  simi  not 
less  than  10  per  cent,  of  the  net  earnings  until  there  is  a 
reserve  of  20  per  cent,  of  the  outstanding  stock  issue,  and 
thereafter  2  per  cent,  of  the  net  earnings  is  to  be  added 
annually  to  this  account.  After  the  deduction  of  this  reserve 
any  association  may  declare  a  dividend  to  shareholders  of  the 
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whole  or  any  part  of  the  balance  of  its  net  earnings.  The 
reserve  is  to  be  invested  under  rules  prescribed  by  the  Federal 
Farm  Land  Board. 

Any  national  farm  loan  association  may  make  application 
to  the  land  bank  of  its  district  for  loans  not  exceeding  in  the 
aggregate  one  fourth  of  its  total  stock  holdings  in  the  bank, 
and  the  bank  may  make  the  loan  and  charge  interest  at  not 
exceeding  6  per  cent,  per  annum. 

Every  national  farm  loan  association  shall  elect  a  board  of 
not  less  than  five  directors,  who  elect  a  president,  a  vice- 
president,  a  secretary-treasurer,  and  a  loan  committee  of 
three  members.  All  the  directors  and  officers  except  the 
secretary-treasurer  must  be  shareholders  in  the  association 
and  residents  in  its  territory. 

The  directors  and  all  officers  of  the  association,  except  the 
secretary-treasurer,  serve  without  compensation  unless  the 
payment  of  salaries  to  them  shall  be  approved  by  the  Federal 
Farm  Land  Board.  The  salary  of  the  secretary  treasiurer, 
fixed  by  the  board  of  directors,  and  the  reasonable  expenses  of 
his  office  and  of  the  loan  committee  and  other  officers  are  to 
be  paid  from  the  general  funds  of  the  association. 

The  secretary-treasiu*er  must  furnish  a  surety  bond,  and  it 
is  his  duty  to  act  as  custodian  of  the  fimds  of  the  association 
and  to  deposit  the  same  in  such  bank  as  the  board  of  directors 
may  designate,  to  pay  over  to  borrowers  sums  received  for 
their  accounts  from  the  federal  land  bank,  to  collect,  receipt 
for,  and  transmit  to  the  federal  land  bank  payments  of  interest, 
amortization  installments,  or  principal  arising  from  farm 
mortgage  loans,  and  to  be  custodian  of  the  stock  certificates, 
securities,  and  records  of  the  association.  He  must  also  make 
a  report  to  the  Federal  Farm  Loan  Board,  on  specified  forms, 
quarterly  and  when  requested  by  the  board.  From  time  to 
time  he  is  to  assure  himself  that  the  loans  made  through  the 
association  are  applied  as  set  forth  in  the  applications  for 
loans  by  borrowers.  He  must  report  to  the  district  land 
bank  the  failure  of  any  borrower  to  comply  with  the  terms 
of  his  mortgage  or  to  pay  taxes  on  the  property  mortgaged. 

Method  of  Obtaining  Loans.  Loans  made  through  national 
farm  loan  associations  to  its  members  by  federal  land  bankS; 
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may  not  be  for  less  than  $100  nor  more  than  $10,000  to  any 
one  borrower,  and  not  for  less  than  5  years  nor  more  than 
40  years.  Loans  in  any  bank  district  must  be  secured  by 
first  mortgages  on  farm  land  within  the  district,  and  must 
not  exceed  50  per  cent,  of  the  value  of  the  land  mortgaged 
and  20  per  cent,  of  the  value  of  the  permanent,  insured  improve- 
ments thereon,  the  value  to  be  ascertained  by  appraisal,  the 
basis  of  appr^sal  to  be  the  earning  power  of  the  land  for 
agricultural  purposes.  No  loan  may  be  made  to  any  person 
who  is  not  at  the  time,  or  shortly  to  become,  engaged  in  the 
cultivation  of  the  land  mortgaged.  The  par  value  of  shares 
of.  stock  in  national  farm  loan  associations  is  $5  each,  and 
every  borrower  must  own  one  share  for  each  $100  borrowed. 
In  case  of  the  sale  of  the  mortgaged  land,  the  federal  land 
bank  may  permit  the  mortgage  and  stock  interest  of  the 
vendor  to  be  assumed  by  the  purchaser.  In  case  of  the  death 
of  the  mortgagor,  his  heirs  or  legal  representatives  have  the 
option,  within  60  days,  of  assuming  the  mortgage  and  stock 
interests  of  the  deceased. 

Loans  may  be  made  for  the  following  purposes  only: 

To  purchase  land  for  agricultural  uses. 

To  purchase  the  equipment,  fertilizers,  and  live  stock 
necessary  for  the  proper  and  reasonable  operation  of  the 
mortgaged  farm,  and  to  provide  buildings  for  the  improve- 
ment of  farm  lands,  the  terms  "equipment"  and  "improve- 
ment" to  be  defined  by  the  Federal  Farm  Loan  Board. 

To  liquidate  indebtedness  of  the  owner  of  the  land  mort- 
gaged incurred  for  the  foregoing  mentioned  purposes. 

Any  person  desiring  to  secure  a  loan  must  make  appUcation 
for  membership  in  a  national  farm  loan  association,  and  state, 
on  a  prescribed  form,  the  objects  to  which  the  proceeds  of 
the  loan  are  to  be  applied.  He  must  also  subscribe  for  one 
share  of  the  association's  capital  stock  for  each  $100,  or  major 
fractional  part  thereof,  of  the  amount  that  he  desires  to  borrow. 
The  value  of  these  shares,  and  the  cost  of  appraisal,  legal  fees 
and  recording  charges  are  paid  by  the  borrower,  or,  by  ar- 
rangement with  the  federal  land  bank  lending  the  money, 
may  be  included  in  the  loan  and  deducted  from  the  amount 
of  the  loan,  provided  that  the  whole  amount  does  not  exceed 
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$10,000.  The  applicant  may  become  a  member  of  the 
association  by  a  two  thirds  vote  of  its  directors.  If  the  loan 
be  granted  he,  on  payment  for  the  shares,  becomes  the  owner 
of  them.  They  are  held  by  the  association  as  collateral 
security  for  the  payment  of  the  loan,  but  the  borrower  re- 
ceives the  dividends  on  them  while  outstanding. 

The  application  for  a  loan  is  referred  to  the  loan  committee 
of  the  association,  composed  of  three  members,  who  examine 
the  land  offered  as  security  and  make  a  detailed  report.  No 
loan  may  be  approved  by  the  association's  directors  unless 
the  committee's  report  is  favorable.  This  report  is  submitted 
to  the  federal  land  bank  of  the  district,  together  with  the 
application  for  the  loan.  The  bank  then  refers  the  applica- 
tion and  the  loan  committee's  report  to  one  or  more  of  the 
land  bank's  appraisers,  who  investigate  and  make  a  written 
report  upon  the  land  offered  as  security,  and  no  loan  may  be 
made  unless  this  report  is  favorable. 

Whenever  any  national  farm  association  shall  desire  to 
secure  for  any  member  a  loan  on  first  mortgage  from  the 
federal  land  bank  of  its  district,  it  must  subscribe  for  capital 
stock  of  the  bank  to  the  amount  of  5  per  cent,  of  the  desired 
loan,  such  subscription  to  be  paid  in  cash  upon  the  loan 
being  granted  by  the  bank.  Such  shares  of  stock  are  held 
by  the  bank  as  collateral  security  for  the  payment  of  the  loan, 
but  the  association  is  paid  any  dividends  accruing  on  such 
stock  outstanding. 

Every  mortgage  which  a  borrower  makes  to  his  association 
to  secure  his  loan  must  be  indorsed  by  the  association  to  the 
bank  that  grants  the  loan,  the  association  thereby  making 
itself  liable  for  the  payment  of  the  mortgage.  Every  such 
mortgage  must  be  on  an  amortization  plan,  by  means  of  a 
fixed  ntunber  of  annual  or  semi  annual  installments  sufficient 
to  cover,  first,  a  charge  on  the  loan,  at  a  rate  not  exceeding 
the  interest  rate  in  the  last  series  of  farm  loan  bonds  issued 
by  the  bank  granting  the  loan;  second,  a  charge  for  adminis- 
tration and  profits  at  a  rate  not  exceeding  1  per  cent,  per  annum 
on  the  unpaid  principal,  said  two  rates  combined  constituting 
the  interest  rate  on  the  loan;  and,  third,  such  amounts  to  be 
applied  on  the  principal  as  will  extinguish  the  debt  within  an 
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agreed  period,  not  less  than  5  nor  more  than  40  years.  Before 
the  first  issue  of  bonds  by  any  bank  the  rate  may  be  determined 
by  the  bank,  but  at  no  time  may  the  interest  rate  on  loans 
exceed  6  per  cent,  per  annum,  exclusive  of  amortization  pay- 
ments. Interest  on  defaulted  payments,  however,  may  be 
at  the  rate  of  8  per  cent. 

Any  association  is  allowed  to  retain  as  a  commission  from 
each  interest  payment  on  any  loan  indorsed  by  it  an  amount 
to  be  determined  by  the  Federal  Farm  Loan  Board,  not  to 
exceed  one  eighth  of  one  per  cent,  semi  annually  upon  the 
impaid  principal  of  the  loan,  any  amounts  so  retained  to  be 
deducted  from  dividends  payable  to  the  association  by  the 
federal  land  bank. 

If  the  borrower  expends  the  whole  or  any  portion  of  a  loan 
for  purposes  other  than  the  specified  objects  for  which  farm 
loans  are  allowed,  or  if  he  defaults  in  any  covenant  of  the 
mortgage,  the  whole  of  the  loan  may,  at  the  option  of  the 
mortgagee,  become  due  and  payable  forthwith.  Taxes,  liens, 
judgments,  or  assessments  on  the  mortgaged  land  which  are 
paid  by  the  mortgagee  become  a  part  of  the  debt  and  bear 
simple  interest  at  8  per  cent,  per  annum.  Every  borrower 
must  undertake  to  keep  insured  all  buildings  the  value  of 
which  was  a  factor  in  determining  the  amount  of  his  loan. 
Insurance  must  be  made  payable  to  the  mortgagee,  as  its 
interest  may  appear  at  the  time  of  loss,  and  at  the  option  of 
the  mortgagor,  subject  to  general  regulations  of  the  Federal 
Farm  Loan  Board,  sums  so  received  may  be  used  for  re- 
construction of  the  buildings  destroyed. 

In  the  discretion  of  the  federal  land  bank  making  a  loan, 
a  reappraisal  of  the  mortgaged  land  may  be  permitted  at  any 
time,  and  such  additional  loan  may  be  granted  as  such  re- 
appraisal will  warrant. 

After  five  years  from  the  date  of  a  loan,  payments  in 
addition  to  amortization  payments  may  be  made  in  sums  of 
$25  or  any  multiple  thereof  for  the  reduction  of  the  principal, 
or  payment  of  the  entire  loan  may  be  made,  on  any  regular 
installment  date. 

The  shares  of  stock  in  a  federal  land  bank  paid  for  by  a 
national  farm  loan  association  when  it  secures  a  loan  for 
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one  of  its  members  from  the  bank  may,  in  the  discretion  of 
the  bank's  directors,  and  with  the  approval  of  the  Federal 
Farm  Loan  Board,  be  paid  off  at  par  and  retired,  and  must 
be  paid  off  and  retired  upon  full  payment  of  the  mortgage 
loan.  In  such  cases  the  national  farm  loan  association  pays 
off  and  retires  the  corresponding  shares  of  its  stock  which 
were  issued  to  the  mortgagor  when  the  loan  was  secured  from 
the  bank. 

Whenever  it  shall  appear  to  the  Federal  Farm  Loan  Board 
that  national  farm  loan  associations  have  not  been  formed 
and  are  not  likely  to  be  formed  in  any  locality,  because  of 
peculiar  local  conditions,  the  board  may  authorize  federal 
land  banks  to  make  loans  on  farm  lands  through  agents 
approved  by  the  board.  No  agent  may  be  employed,  how- 
ever, other  than  an  incorporated  bank,  trust  company,  mort- 
gage company,  or  savings  institution  chartered  by  the  state 
in  which  it  has  its  principal  office. 

Loans  made  by  such  agents  are  subject  to  the  same  con- 
ditions and  restrictions  as  if  they  were  made  through  national 
farm  loan  associations,  and  each  borrower  must  become  a 
shareholder  in  the  federal  land  bank  granting  the  loan  to  the 
extent  of  5  per  cent,  of  the  amount  he  borrows. 

Any  agent  negotiating  such  a  loan  must  indorse  the  same 
and  become  liable  for  the  payment  thereof  on  default  by  the 
mortgagor.  When  required  by  the  federal  land  bank,  the 
agent  collects  and  forwards  to  it  without  charge  all  interest 
and  amortization  payments  on  loans  the  agent  indorses. 
The  bank  may  allow  the  agent  the  actual  expenses  of  ap- 
praising the  land  offered  on  security,  of  examining  and  certify- 
ing the  title,  and  of  making,  executing  and  recording  the 
mortgage  papers,  and  in  addition  one  half  of  1  per  cent,  per 
annum  upon  the  unpaid  principal  of  the  loan,  such  commission 
to  be  deducted  from  dividends  payable  to  the  borrower  on 
his  stock  in  the  bank. 

If  there  shall  be  a  default  under  the  terms  of  any  indorsed 
mortgage  held  by  a  federal  land  bank,  the  national  farm 
loan  association  or  agent  through  which  the  mortgage  was 
received  by  the  bank  is  notified  of  the  default,  and  the  associa- 
tion or  agent  is  required  within  30  days  to  make  good  the 
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default,  either  by  payment  in  cash  of  the  amount  unpaid,  or 
by  the  substitution  of  an  equal  amount  of  the  bank's  farm 
loan  bonds,  with  all  unmatured  coupons  attached. 

Joint  Stock  Land  Banks.  In  some  localities  farmers  may 
dislike  the  publicity  and  scrutiny  which  are  necessary  in 
obtaining  loans  through  national  farm  loan  associations  from 
a  federal  farm  loan  bank.  On  account  of  objections  to 
cooperative  undertakings,  such  associations  may  be  formed 
slowly  in  some  states,  with  the  result  that  farmers  in  a  wide 
field  could  not  secure  credit  accommodation  at  reasonable 
rates. 

The  act,  therefore,  provides  for  the  organization  of  joint 
stock  land  banks,  with  private  stock  subscriptions,  for  the 
purpose  of  lending  on  farm  mortgage  security  and  issuing 
farm  loan  bonds.  These  banks  can  not  engage  in  other 
business  or  receive  deposits.  The  United  States  Government 
will  not  be  a  shareholder,  as  it  may  be  in  the  organization  of  a 
federal  land  bank.  Any  number  of  natural  persons  not  less 
than  ten  may  organize  a  joint  stock  land  bank,  which  must 
have  not  less  than  five  directors.  Share  holders  are  individ- 
ually and  ratably  held  responsible  for  all  the  contracts  and 
debts  of  such  bank  to  the  extent  of  the  face  value  of  the  stock 
they  own,  in  addition  to  the  amount  paid  for  their  shares. 

A  joint  stock  land  bank  may  be  chartered  by  the  Federal 
Farm  Loan  Board  when  it  has  capital  stock  to  the  amount  of 
at  least  $250,000  subscribed,  and  it  may  begin  business 
when  one  half  of  that  amount  is  paid  in  and  the  balance  is 
subject  to  call  by  the  board  of  directors.  It  may  not  issue 
bonds,  however,  imtil  the  stock  subscriptions  are  entirely 
paid,  and  it  may  not  issue  bonds  in  excess  of  15  times  the 
amount  of  its  capital  and  surplus. 

Joint  stock  land  banks  are  restricted  to  a  charge  of  6  per 
cent,  on  farm  loans,  as  in  the  case  of  federal  farm  banks, 
and  are  not  allowed  to  charge  a  rate  of  interest  exceeding 
by  more  than  1  per  cent,  the  rate  of  interest  on  their  last  bond 
issue,  and  they  may  in  no  case  demand  or  receive,  under  any 
form  or  pretence,  any  commission  or  charge  not  specifically 
authorized  by  the  federal  farm  loan  act.  No  joint  stock 
bank  may  make  loans  not  secured  by  first  mortgages  on  farm 
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lands  within  the  state  in  which  is  its  principal  office,  or  within 
some  one  state  contiguous  to  that  state. 

Certain  restrictions  on  the  loans  of  federal  farm  loan  banks 
do  not  apply  to  joint  stock  land  banks,  such  as  limiting  the 
amoimt  of  loans  and  requiring  that  loans  be  made  to  farmers 
only  and  that  they  be  used  for  only  specific  purposes.  The 
loans  of  joint  stock  land  banks  must  be  payable  in  amortization 
installments,  and  in  other  respects  so  far  as  applicable  such 
banks  are  subject  to  the  restrictions  and  conditions  imposed 
on  federal  farm  land  banks. 

The  Federal  Farm  Loan  Board  appoints  land  bank  ex- 
aminers, who  are  subject  to  the  same  requirements,  re- 
sponsibilities, and  penalties  as  are  applicable  to  national  bank 
examiners  under  the  Federal  Reserve  act.  They  examine 
federal  land  banks  and  joint  stock  land  banks  at  least  twice 
each  year,  and  national  farm  loan  associations  whenever  so 
directed  by  the  board. 

Every  federal  land  bank,  and  every  joint  stock  land  bank 
must  semi  annually  carry  to  reserve  account  25  per  cent,  of 
its  net  earnings,  until  there  is  a  reserve  of  20  per  cent,  of 
the  bank's  outstanding  stock  issue,  and  thereafter  5  per  cent, 
of  the  bank's  earnings  are  to  be  added  annually  to  this  ac- 
count. After  the  deduction  of  this  reserve  every  federal 
land  bank  or  joint  stock  land  bank  may  declare  dividends  to 
its  shareholders  of  the  whole  or  any  part  of  the  balance  of 
its  net  earnings.  The  reserves  are  to  be  invested  imder  rules 
prescribed  by  the  Federal  Farm  Loan  Board. 

The  capital  and  reserve  or  surplus  of  every  federal  land 
bank  and  of  every  national  farm  association,  and  the  income 
derived  therefrom,  are  exempt  from  national,  state,  mimicipal, 
and  local  taxation.  Mortgages  held  by  federal  land  banks 
and  joint  stock  land  banks  to  secure  loans  on  farm  lands,  and 
farm  loan  bonds  issued  by  such  banks  and  the  income  derived 
from  these  mortgages  and  bonds  are  also  exempt.  The  shares 
of  stock  in  federal  land  banks  are  exempt,  but  imder  the 
terms  of  the  act  the  shares  of  joint  stock  land  banks  are  not 
exempted,  and  real  estate  however  acquired  by  either  federal 
land  banks  or  joint  stock  land  banks  is  not  exempted. 
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Farm  loan  bonds  issued  by  federal  land  banks  or  joint 
stock  land  banks  are  a  lawful  investment  for  all  fiduciary  and 
trust  funds,  and  may  be  accepted  as  security  for  all  public 
deposits.  Such  bonds  may  be  bought  or  sold  by  any  member 
bank  of  the  Federal  Reserve  System. 

When  so  designated  by  the  Secretary  of  the  Treasury, 
federal  land  banks  and  joint  stock  land  banks  may  be  de- 
positories for  public  money,  except  receipts  from  customs, 
but  no  Government  deposits  may  be  invested  in  mortgage 
loans  or  farm  loan  bonds. 
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WAGES  IN  AMERICAN  CITIES. 
Bt  W.  F.  Ogbubn  and  Ebtheb  Kbllt,  Reed  College^  Portland,  Oreg(m, 


Studies  in  the  comparative  statistics  of  cities  are  of  im- 
portance because  they  place  emphasis  on  extending  the 
realm  of  knowledge  about  our  cities  and  because  they  stimulate 
a  healthy  rivalry.  Readers  will  appreciate  the  value  of  such 
studies  by  recalling  comparative  statistics  with  which  they 
are  familiar^  such  as  death  rates,  figures  of  illiteracy,  percent- 
ages of  street  area  paved,  and  growth  of  population.  The 
purpose  of  this  paper  is  to  direct  attention  to  a  possible  ranking 
of  cities  in  the  average  amount  of  wages  paid.  The  importance 
of  knowing  wage  conditions  is  of  course  very  great  and  is 
emphasized  particularly  when  we  remember  that  we  are 
living  in  an  age  when  the  fight  against  poverty  is  greater 
than  ever  before,  when  we  are  setting  a  minimum  wage  in  one 
state  after  another  and  when  many  investigators  are  claiming 
that  low  wages  are  the  one  factor  to  which  an  increasingly 
large  number  of  social  ills  can  be  traced. 

In  Table  I  is  seen  the  ranking  of  37  cities  of  the  United 
States  in  the  average  union  wage  per  hour  in  10  trades.  The 
data  from  which  the  averages  and  ranking  were  computed  are 
for  May,  1914,  published  in  Bulletin  No.  171  of  the  United 
States  Bureau  of  Labor  Statistics.  It  would  be  desirable  to 
have  a  larger  list  of  cities  but  the  range  of  choice  was  un- 
fortunately limited  to  the  41  cities  from  which  the  Bureau 
collected  statistics.  The  list  of  41  cities  was  reduced  to  37 
in  number  because  data  for  the  10  trades  were  not  given  in 
4  of  the  cities.  These  cities,  however,  are  located  in  29 
different  states  and  are  the  largest  cities  in  their  respective 
sections.  They  also  represent  typical  geographical  divisions 
and  typical  industrial  areas,  such  as  coal  regions  and  textile 
districts. 

The  ranking  of  the  cities  is  on  the  basis  of  average  hourly 
union  wages  in  the  following  10  trades:  bricklayers,  carpenters, 
painters,  plasterers,  plumbers  and  gas  fitters,  day  compositors 
in  book  and  job  printing,  night  compositors  in  book  and  job 
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printing,  day  compositors  in  newspaper  printing,  day  and 
night  linotype  operators.  It  would  have  been  desirable  to 
include  wages  for  unskilled  work  and  salaries,  but  these  were 
impossible  to  obtain.  Indeed  it  was  not  possible  to  obtain 
data  for  all  of  the  37  cities  in  more  than  these  10  trades. 
For  the  different  cities  data  were  given  for  20  to  80  trades 
but  only  10  trades  were  found  common  to  all  of  the  37  cities. 

TABLE  I. 
RANKING  OF  37  CITIES  IN  AVERAGE  UNION  WAGES  PAID  IN  10  TRADES,  (a) 


Rank.         Cities. 


Cento  per  Hoar. 


1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

85 

36 

37 


Seattle..., 

Sail  FiaoeiBoo. . . 
Portland,  Ore.. . . 

Salt  Lake 

Denver 

Chicago 

St.  Louis 

New  York 

Los  Angeles 

Kansas  City,  Mo. 

Pittsburgh 

Boston 

Newark 

Washington 

Cincinnati 

St.  Paul, 

Memphis 

Cleveland 

Omaha 

Indianapolis 

Detroit 

Birmin^iam 

Milwaukee 

Little  Rock 

Louisville 

New  Orleans. . . . 

Buffalo 

Springfield,  in.... 

Baltimore 

Jacksonville 

Providence 

Minneapolis 

Scranton 

Philadelphia 

New  Haven 

Atlanto 

Charleston,  8.  C. 


71 
69 
67 
66 
64 
64 
64 
64 
62 
62 
61 
60 
59 
58 
58 
57 
57 
67 
56 
56 
56 
55 
54 
54 
54 
53 
53 
53 
53 
53 
52 
52 
50 
50 
50 
43 
88 


(a)  The  10  trades  are  bricklayers,  carpenters,  painters,  plasterers,  phimbers,  gas  fitters,  da^  oooipoeiton 
in  book  and  job  printing,  ni^t  oompoeitors  in  book  and  job  printing,  day  oompositors  in  oewapapor 
printing,  and  day  and  ni^t  luotype  operators. 

The  ranking  of  the  cities  in  Table  I  may  be  considered 
as  accurate  for  the  10  trades.  But  we  are  interested  in  know- 
ing the  ranking  of  these  cities  in  all  trades,  as  well  as  in  a 
selected  list  of  10  trades.  The  question  then  is:  How  satis- 
factory an  index  is  the  ranking  in  wages  in  10  trades  for  the 
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ranking  in  wages  in  all  trades?  How  true  is  the  sample  of  the 
whole?  Since  data  for  all  trades  or  a  very  large  number  of 
trades  are  not  given  for  every  one  of  the  37  cities,  how  can  we 
test  the  truth  of  the  ranking  in  10  trades?  Although  wages  in 
a  very  large  number  are  not  given  for  every  one  of  the  37 
cities,  how  can  we  test  the  truth  of  the  ranking  in  10  trades? 
Although  wages  in  a  very  large  number  of  trades  are  not 
given  for  every  one  of  the  37  cities,  a  very  good  approxima- 
tion can  be  made  by  resorting  to  the  device  of  breaking  up 
the  list  of  37  cities  into  small  groups.  For  the  cities  of  each 
small  group,  there  will  be  a  greater  number  of  common  trades 
than  there  was  for  the  total  number  of  cities.  A  ranking 
may  then  be  made  for  the  cities  in  each  small  group  on  the 
basis  of  a  large  number  of  trades  and  comparisons  made  with 
the  ranking  of  the  same  cities  on  the  basis  of  the  10  trades. 
Upon  comparison,  if  the  relative  position  of  any  given  city 
remains  practically  the  same  in  both  rankings,  then  the  rank- 
ing on  the  basis  of  10  trades  may  be  accepted  as  a  good  sam- 
ple, a  satisfactory  index  of  the  whole.  The  geographical  divi- 
sions were  found  most  convenient  for  separating  the  cities  into 
small  groups  and  a  larger  number  of  common  trades  were 
actually  found.  For  example  in  the  column  on  the  left  below 
are  listed  the  6  Western  cities  and  the  average  wage  paid  in 
the  10  trades;  the  figures  in  the  right-hand  column  represent 
the  average  wages  in  the  35  trades  that  were  found  common 
to  the  cities  of  this  small  group. 

Seattle 71  San  Francisco 66 

San  Francisco 69  Seattle 64 

Portland 67  Portland 61 

Salt  Lake 65  Salt  Lake 59 

Denver 64  Denver 57 

Los  Angeles 62  Los  Angeles 57 

The  only  change  in  the  ranking  is  in  the  interchange  of 
Seattle  and  San  Francisco  in  the  first  place.  For  the  Western 
cities,  then,  the  ranking  on  the  basis  of  10  trades  may  be 
considered  as  a  good  index  of  a  ranking  on  a  large  number  of 
trades. 
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In  Table  II  is  found  the  comparison  in  the  ranking  of  all  of 
the  cities  by  groups^  in  the  manner  presented  above  for  the 
Western  cities. 

TABLE  n. 

COMPARISON  OF  RANKING  OF  CITIES  IN  WAGES  PAID  IN  10  TRADES  WTTH  RANEING 

IN  WAGES  PAm  IN  A  LARGER  NUMBER  OF  TRADES. 


GrouM  of  Citi«B  and 

Number  of 

Tndesin  Each. 

ATerage  Hourly 
Union  Wage 
Paidin^ 
lOTnulea. 

Average  Hourly 

Union  Wage 

PaidinLarse 

Number  of 

Tradea. 

Rank  on 

Baaiaof 

lOTiadea. 

Rank  on 
Baabof 

[  New  York 

64 
61 
60 
59 
53 
52 
60 
50 
50 

63 
55 

59 
63 
51 
58 
49 
50 
50 

Boston 

Newark 

North 

Buffalo 

AilMkticaO 

p___ij____ 

Scranton .........  r .  - 

Philadelphia 

New  Haven 

r  Waahinston 

58 
58 
53 
43 

38 

57 
51 
52 
48 
34 

Baltimore 

Sooth     , 

Jaokaonville 

Atkntie,  18 

Atlanta 

Charleston 

nhi«aei> 

64 
64 
62 
58 
57 
57 
56 
56 
56 
54 
53 
52 

62 
61 
60 
54 
53 
55 
54 
53 
54 
50 
51 
54 

10 
11 
12 

St.  Louis 

Kanaas  City 

Cincinnati 

St.  Paul 

10 

North      J 

Cleveland 

OentTAl.  20 

Omaha 

Indianapolis. ....... 

Detroit '     

, 

Milwaukee 

12 

Springfield 

11 

Klinn^polJSr  ,...,..- 

Memphia 

57 
65 
54 
54 
53 

54 

55 
56 
51 
54 

Birmingham 

South 

Little  Rock 

Central,  16 

I^uianlle 

New  Orleans 

Seattle          

71 
69 
67 
65 
64 
62 

64 
66 
61 
59 
57 
57 

Wertem.  35 

San  Frandaoo 

Portland 

Salt  Lake 

Denver 

Loa  .\ngeles 

Columns  five  and  six  show  the  ranking  of  the  cities  in  wages 
on  the  basis  of  10  trades  and  on  the  basis  of  a  larger  number  of 
trades.  Comparing  the  figures  in  these  two  columns  it  is 
seen  that  the  rank  of  one  half  of  the  cities  is  the  same  on  the 
basis  of  10  trades  as  when  the  wages  for  a  larger  number  are 
used  and  that,  although  one  city  is  shifted  seven  places  in 
the  ranking,  the  average  shift  is  one  place.     It  is  true  that  the 
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number  of  trades  is  small  in  the  second  ranking  and  even 
greater  changes  would  be  found  if  the  whole  list  of  cities 
served  rather  than  the  small  groups  as  the  basis  for  the  rank- 
ing. The  conclusion  of  this  somewhat  detailed  anal3rsis  is 
that  on  the  average  a  city  in  Table  I  is  not  removed  by  more 
than  two  or  three  positions  from  the  rank  it  would  have  re- 
ceived in  a  table  constructed  on  the  basis  of  a  larger  niunber 
of  trades. 

One  of  the  most  striking  points  to  be  noted  in  Table  I  is 
the  relatively  low  ranking  of  Philadelphia  as  compared  with, 
New  York.  This  difference  in  wages  paid  in  two  large  port 
cities  in  the  same  economic  section  of  the  coimtry  and  separa- 
ted by  such  a  short  distance  was  so  unexpected  that  it  seemed 
desirable  to  test  the  results  further.  Accordingly  the  two 
cities  were  compared  on  the  basis  of  hourly  union  wages  paid 
in  69  common  trades,  with  a  result  which  showed  that  in 
New  York  an  average  wage  of  54  cents  an  hour  was  paid, 
while  in  Philadelphia  for  the  same  69  trades,  an  average  hourly 
wage  of  43  cents  was  paid.  Thus,  using  the  wage  for  69 
common  trades,  the  average  hourly  wage  in  New  York  was 
found  to  be  11  cents  higher  than  in  Philadelphia,  whereas  on 
the  basis  of  10  trades  the  difference  was  found  to  be  14  cents. 
The  difference  in  the  average  wages  paid  in  the  two  cities  is 
slightly  lowered  when  a  larger  number  of  trades  is  considered, 
a  result  which  would  doubtless  be  found  to  hold  with  all 
of  the  cities  if  they  were  similarly  tested.  Therefore,  judging 
from  these  added  data,  there  is  no  reason  to  think  that  the 
relative  ranking  of  New  York  and  Philadelphia  in  Table  I  is 
not  approximately  correct. 

It  should  be  remembered  that  the  data  in  Table  I  show 
not  the  actual  wages  paid,  but  rather  only  the  ranking  of  the 
cities.  If  there  were  a  very  large  niunber  of  union  trades 
common  to  all  of  the  cities,  the  actual  wages  paid  would 
probably  be  some  10  cents  an  hour  less  than  the  figures  given 
in  Table  I.  For  we  found  that  in  New  York  the  average 
wage  of  69  trades  is  10  cents  less  than  the  average  wage  of 
10  trades  and  in  Philadelphia  the  average  wage  of  69  trades 
is  7  cents  less  than  the  average  wage  of  30  trades. 
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HIGHWAY  ACCIDENTS  IN  NEW  YORK  CITY 
DURING  1915. 

Bt  Milib  E.  Case,  Secreiary  to  the  Police  Department^  City  of  New  York. 


The  subject  of  highway  accidents  must  receive  a  great 
deal  of  attention  in  the  future.  At  the  present  time,  the 
number  of  persons  killed  or  injured  annually  in  the  streets  of 
our  cities  is  very  large,  but  the  general  public  is  not  aware 
of  the  fact.  In  New  York  City,  during  1915,  the  fatalities 
from  street  accidents  were  2^  times  the  number  of  persons 
murdered  in  the  entire  city,  yet  it  is  probable  that  the  press  of 
the  city  gave  10  times  as  much  space  to  murders  as  to  accidents. 
Unless  radical  measures  are  taken  the  number  of  accidents 
will  increase  rapidly  in  all  large  American  cities,  especially 
in  the  older  cities  which  have  narrow  streets.  The  steel 
skeleton  type  of  construction  has  made  possible  skyscraper 
office  buildings  and  apartment  houses.  The  old  streets  are 
inadequate  for  the  population  of  the  new  buildings.  Some 
relief  from  street  congestion  is  obtained  through  rapid  transit 
lines,  especially  subways.  Even  the  dangerous  motor  vehicle 
has  done  something  to  reduce  street  congestion.  It  takes  less 
space  on  the  street  than  the  vehicles  and  horses  which  it 
supplants;  it  goes  faster  and  so  occupies  the  space  a  shorter 
time;  it  carries  a  larger  load  and  so  makes  fewer  units  neces- 
sary. But  each  successive  year  a  larger  fleet  of  vehicles  and  a 
larger  crowd  of  pedestrians  must  use  the  streets;  each  year 
the  resident  population  increases;  each  year  the  number  of 
visitors  increases;  each  year  more  women  "go  to  business." 

In  the  congested  residential  sections  of  our  large  cities, 
the  children  must  play  in  the  streets.  The  old  fashioned 
house  had  a  yard;  the  tenements  and  apartment  houses  of 
today  cover  practically  the  whole  of  the  lot  and  frequently 
contain  children  enough  to  fill  a  play-ground  larger  than  the 
bare  lot  would  be.  This  is  a  condition  which  is  getting  worse 
every  year. 

Street  accidents  in  New  York  City  have  been  recorded  for 
several  years  in  the  precinct  "Arrest  and  Aided  Record," 
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but  I  cannot  find  that  any  compilation  of  accident  statistics 
was  made  prior  to  1914.  Police  Commissioner  Arthur  Woods 
saw  the  importance  of  the  matter  and  ordered  a  compilation 
of  the  statistics  from  the  precinct  records  for  the  calendar 
year.  He  also  authorized  a  system  of  special  reports  on 
highway  accidents,  which  went  into  effect  January  1,  1916. 
These  reports  are  forwarded  to  the  Bureau  of  Statistics  at 
Headquarters,  where  they  are  compiled  monthly  in  very 
elaborate  tables. 

Prior  to  August,  1915,  the  statistics  were  compiled  by  hand; 
since  then,  they  have  been  compiled  by  means  of  perforated 
cards,  with  the  necessary  machinery  for  handling  them. 
During  the  earlier  months,  it  was  not  practicable  to  make 
the  detailed  studies  which  the  mechanical  method  rendered 
possible  in  the  later  months.  The  tables  for  the  year,  presented 
herewith,  are  necessarily  limited  to  the  extent  of  the  early 
tables.  A  word  of  caution  is  needed  concerning  the  com- 
parability of  these  tables  with  the  1914  tables  (published  in 
the  Annual  Report  of  the  Police  Department,  1914).  Because 
of  the  supervision  of  the  Biu-eau  of  Statistics,  the  1915  sta- 
tistics are  more  nearly  complete  than  those  for  1914.  An 
effort  was  made  during  1915  to  obtain  and  include  the  after- 
mortality,  of  which  there  is  no  record  in  earlier  years. 

The  tables  must  be  read  in  the  light  of  the  following  limita- 
tions upon  the  terms  used: 

Accident — In  these  tables  no  accident  is  included  unless  a 
person  is  killed  or  injured.  The  records  and  the  reports  to 
the  Bureau  of  Statistics  include  all  highway  accidents  known 
to  the  police.  The  elimination  of  the  accidents  in  which  no 
person  is  injured  leaves  a  fair  "sample"  for  administrative 
purposes.  About  20  per  cent,  of  the  reports  received  are 
eliminated  from  the  tabulation,  because  no  one  was  injured. 

Highway — Includes  bridges,  paths  in  parks;  excludes  ele- 
vated or  subway  trains,  stations  and  stairs,  ferries  and  other 
boats  and  piers  or  docks  which  are  not  a  part  of  the  highway. 
Some  accidents  which  occur  in  the  highway  are  excluded 
because  independent  of  the  place  of  occurrence,  e.  g,,  falls  on 
sidewalk  due  to  intoxication,  illness,  or  play.  About  5  per  cent, 
of  all  reports  are  excluded  on  this  ground.    The  eliminating 
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is  done  at  the  Bureau  of  Statistics  and  the  precinct  officers 
are  encouraged  to  forward  all  doubtful  cases. 

Fatal — ^The  1915  tables  are  corrected  for  after-mortality 
reported  up  to  January  31,  1916.  The  correction  began  to 
be  applied  in  February,  1915,  hence,  some  January  fatalities 
are  not  included,  because  unknown.  No  deaths  from  1914 
accidents  are  included  in  these  tables. 

CoUision — During  the  first  six  months  of  1915,  this  term 
includes  cases  of  bicycles  struck  by  a  heavier  vehicle.  Since 
then,  such  cases  are  included  with  "Persons  Struck  By — ." 

CatAse  of  Accident — There  ia  an  annoying  overlapping  of 
categories  here  due  to  the  fact  that  the  original  reports 
indicate  the  causes  in  terms  of  varying  generality.  It  is  not 
practicable  to  return  the  reports  for  amendment  in  this  respect. 
Hather  than  lose  the  specific  information  by  throwing  it  into 
the  general  classes,  the  Bureau  has  preferred  to  use  the 
awkward  grouping  which  fits  the  material. 


Digitized  by 


Google 


97] 


o 

g 


§ 


1:3 


§ 


s 

!9 


o 


Highway  Accidents  in  New  York  City. 
lis  •'i    SIS    S|«SS       5S|5S    585S 


321 


I 


Hi 

s 


I 


I 


I 


I 


1 


I 


-"g    gJS    f:|^S^      S5SSI5    S5?8S 


^§    IS3    ^|*^S^      S'^iS^    SS^S 


•H     00  t-T  c>»     ei"  -^ 


=g  |S3  iS^S-     liSJi  liSg 


CO      04  ro 


wr^ko    -^     e^-H    .« 


«^ao     fcio    •     -Hw    .    . 


'2    Sa  :      :a  :•" 


c«    •^■♦■*      o-H    -eo 


SSg    S5SS  :    •'iS  '.^^       :§<*g852*    S  :  :2 


as:    gS  :    •'S  :«-"       J5*55S    §-  :2 


-I  |§S  SSrS-     IS^gs  igSS 


MM  M 


SS    tS  :    "8  :"•*       5";2S    S"    S 


as  isg  is^ss  mnM  m^ 


CO        04  CO 


k 


ll 


^ 


M 


Ifill 
ililJ 


ii 


li 


Digitized  by 


Google 


322 


American  Statistical  Association. 


"S    £**    *S  :  :^      S*SS«    gS'^S 


'JM^HnAO^ 


•3    gSS;    Sg  rSS*-      3S5SS    S8«S5 


•JM^OPO 


•^•3    ors 


S  |S8  *|j-a«  §5|ss  |ssa 


'joqan^dog 


•S  S5«  8i'«=     S'Ssa  §«=« 


IfoSny 


•Xpif 


••inif 


•S    §25;    as  :18-      §5§S8    |S«5 


"S  s§^  sg'^ss;     §^§3^  §ss^ 


'2    335    S|  :5:«'      g5g55    gfSag 


•XiW 


n 


•ludy 


•qo«W 


'Xxtnjqa^ 


'S  S^^  ag'^s*'     §^i^^  §«^^ 


rg    |SS    ^|;«^8<^      i^§S^    gS^« 


"3  gsa  a|-"s«     §ag55  |5*5 


•"3  ssa  sg-^s  :     g*ssa  gs^R 


'Xxvnnvf 


"S    SS*^    -S***  :       3*2^^    S^*S 


inox 


ap 


5  m  i|-S^     i2SS5 

^     ^^^4  Of  eo     « 


|i§§ 


II 


Digitized  by 


Google 


99]  Highway  Accidents  in  New  York  City. 

VEHICULAB  ACCIDENTS. 


323 


Cane. 

Number  of 
Aoddente. 

Cane. 

Number  of 
Accidents. 

FMltorinoapMityoriniiind  penon— 

417 
20S 
1.290 
147 
055 

230 
3.280 

172 
1.090 

82 
52 
S30 
22 
20 
8 
26 
150 
208 
22 

67 
85 

175 
54 

1 
16 

8 
14 

5 
28 

1 

12 
20 

2 

1 
86 
11 

LeaTughoTK  unattended 

14 
88 

Improperly  ridinc  on  T«hiel« 

Improperly  boanfing  or  Alightiiif . . 

RamiiDf  into  or  in  front  of  Tehiele 
Wandnc  lUncfing  or  aiting  in 

mmm      

2 

Pw.^Ufff~W 

106 

Other  faulte 

10 

Defeetaofvehioler- 
^^^^ 

76 

Bruni 

Whcela 

48 

47 

Sknting  or  pbymg  mD  m  itreek. . . 
Plft]ring  in  street 

Axle  or  fifth  wheel 

50 

CoMting  or  riding  toy  irvUele  in 
■treat 

Harneas.  pole,  eto 

Unmanageable  vehiole 

Vehiele  starting  or  akoppbg  md. 

61 
79 

Improperly  ntfing  faiejrele.  • 

Intoaeatioo 

76 

lUneM 

Other  deieeta 

SkidtfingorTehielfr- 
Sfippery  street: 
«Tt»»  tirp  flhaiM 

48 

Blindnea 

T>eafmm 

100 

Working  in  stroet 

Without  tii«  chains 

227 

C^ftmlfinMM 

Other  eauaes: 
With  tir«  ohaiiM 

Other  bnlto 

10 

80 

Ftohofdrirer- 

a ji 

fe!&:^ 

Ot 

26 

Onim)i«iide6ritreet 

Cnofitiiw ., 

v.'.v.'.v.'.y.v. 

2 

7 

88 

F2£ngtoaignal.: 

1              I 

5 
8 

[                           m 

41 
8 
5 

Dhregwdingagnal 

LiAteoat     ^^ 

No  flag  or  light  on  proieetkm . . .' 

DriTing  into  area  eloeed  to  traflie. 
Obrtrueting  traffic 

2 

8 

75 

\ 

186 

No  cause  ^TcOx .     .i.....».wa.^.. 

7.486 

Total 

Leading  aoto  nnattended 

18.139 
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REGULARITY  OF  EMPLOYMENT— NEED  OF  STAND- 
ARDIZATION OF  METHODS  FOR  MEASURING 
REGULARITY  OF  EMPLOYMENT.* 

Bt  N.  I.  Stone. 


The  ascertainment  of  annual  earnings  of  industrial  workers 
has  been  a  fascinating  will  o'  the  wisp  to  the  government 
statistician.  The  lack  of  information  necessary  for  this  pur- 
pose, for  which  the  average  factory  pay  roll  is  notorious,  is 
sufScient  to  drive  the  statistician  to  despair.  Employees  are 
designated  by  arbitrary  numbers  which  are  given  without  dis- 
tinction as  to  sex,  occupation,  method  of  compensation,  etc. 
Number  25  in  a  garment  factory  may  stand  one  week  for  a 
cutter,  a  highly  skilled  male  worker,  receiving  $25  per  week, 
and  the  following  week,  upon  the  discharge  of  the  cutter,  the 
same  number  may  be  given  to  a  ''finisher,"  a  girl  worker  who 
has  earned  $7.88  by  steady  plugging  at  prevailing  piece  rates. 
There  is  nothing  to  indicate  that  number  25  of  the  former  week 
and  number  25  of  the  latter  are  two  distinct  individuals. 
Add  to  this  the  shifting  of  employees  from  shop  to  shop  and  it 
will  be  clear  why  it  is  practically  impossible  to  trace  the  annual 
earnings  of  individual  workers  in  most  industries. 

In  1913  the  writer  was  engaged  in  an  investigation  of  wages 
in  the  Dress  and  Waist  Industry  of  New  York  City  under  the 
joint  auspices  of  the  Manufacturers'  Association  and  the 
Union,  with  a  view  to  standardization  of  piece  rates  paid  in 
that  industry.  The  pay  rolls  proved  no  exception  to  the  gen- 
eral rule.  The  extreme  fluctuations  of  employment,  however, 
due  to  seasonal  influences  in  that  industry  made  some  kind  of 
an  estimate  of  the  annual  earnings  of  the  workers  imperative. 
For  this  purpose  the  index  number  method  was  resorted  to 
for  the  first  time,  as  far  as  the  writer  is  aware,  in  the  measure- 
ment of  wage  fluctuations.  The  succeeding  steps  used  in  the 
process  were  as  follows: 

*IVcseiited  at  the  dmntt  of  the  AnMrioM  Ststntml  A«ooiatbii,  New  York  Ci^.  May  5.  1919, 
m  oonneotiim  with  the  diawiwinn  of  the  sabjeot  of  Staadftrdintioa  of  Stetietieal  Methods. 
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TABLE  I. 

FLUCTUATIONS    OF    EMPLOYMENT    AND    WAGES    IN    THE    DRESS   AND    WAIST 
INDUSTRY  FOR  1912. 


Week. 


Number  of 
Employees. 


Amount  of 

WaoeBPaid 

Out. 


Per  Cent.  (Boseet 
Week- 100).    (•) 


ployefs. 


Wages. 


1. 

2. 

8. 

4. 

5. 

0. 

7. 

8. 

9. 
10. 
II. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
10. 
20 
21. 
22, 
2S. 
24 
25. 
20. 
27. 
28. 
20. 
SO 
81, 
32 
83 
34 
35 
30 
37 
38 
30 
40 
41 
42 
43 
44 
46 
46 
47 
48, 
40. 
50 
51 
52 


14J»0 
16,443 
16,190 
16,960 
17349 
18.329 
19,146 
19.633 
20,183 
20,409 
20.521 
20,524 
20,374 
19,313 
19,298 
19,145 
18,974 
18.478 
18.078 
17.501 
16.761 
16,509 
16,350 
16,514 
15,961 
14,514 
12,292 
10,816 
10.304 
11,147 
12,429 
13.945 
15.877 
16.888 
17.686 
18,363 
18.107 
18,660 
19,030 
19.199 
19,388 
19.686 
18,695 
17,791 
16.769 
16,428 
16.878 
15,867 
16,364 
16,604 
16379 
16,290 


17.100 


$130,484 
158398 
165349 
180.673 
192,382 
202306 
212,972 
221,929 
210314 
244,981 
245,494 
245.177 
236,951 
194383 
201,271 
208,053 
203.595 
192,435 
185,635 
178,117 
166,905 
156,863 
167,884 
169,487 
159334 
141,406 
105,559 
95.279 
94.149 
105,290 
115.379 
138.336 
159322 
177.802 
195.967 
191.971 
170319 
197.465 
215,996 
215,151 
220,809 
216326 
202,148 
188,115 
165,786 
167,758 
162302 
149.128 
162.455 
169,000 
170,462 
150327 


178,887 


71 
75 
79 
83 
87 
89 
93 
96 
98 
99 
100 
100 
99 
94 
94 
93 
92 
90 


82 
80 
80 
80 
78 
71 
60 
53 
50 
54 
61 
68 
76 
82 
86 
89 
88 
91 
98 
94 
94 
96 
91 
87 
82 
80 
80 
77 
80 
81 
82 
79 


58 
68 
67 
74 
78 
82 
87 
90 
98 
100 
100 
100 
97 
79 
82 


78 
76 
78 
68 
64 
68 
69 
65 
58 
43 
89 
88 
43 
47 
56 
65 
72 
80 
78 
69 
80 
88 
88 
90 


77 
68 
68 
66 
61 
66 
69 
69 
61 


73 


(•)In«keeolu 
6n|iia9red;iBfthe 


for  employees  the  favsieBt  week  means  the  week  in  which  the 
for  wages  U  means  the  week  m  whieh  the  maiimum 


n  number  were 
Bpaid. 
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First,  the  earnings  of  individual  employees  during  the  busi- 
est week  of  the  year  were  ascertained  for  each  factory  under 
investigation.  Next,  the  total  number  of  workers  employed 
and  the  total  amount  of  wages  paid  out  each  week  of  the  year 
by  each  of  those  factories  were  ascertained.  The  data  were 
arranged  in  tabular  form,  each  factory  forming  a  vertical  col- 
umn of  52  lines,  each  line  representing  the  total  wages  paid  by 
that  factory  during  that  week.  The  wages  paid  each  week  by 
the  260  shops  for  which  these  data  were  obtained,  were  then 
added  horizontally  across  the  table,  the  total  weekly  wages  for 
the  industry  as  a  whole  thus  forming  an  additional  vertical 
column. 

The  next  step  was  to  express  the  weekly  wage  totals  for  the 
industry  in  terms  of  index  numbers.  The  week  showing  the 
highest  wage  total  (the  eleventh  week,  see  Table  I)  was  re- 
garded as  the  busiest  week  for  the  industry  as  a  whole  and  the 
wage  total  for  that  week  expressed  as  100.  The  wages  for  each 
of  the  remaining  51  weeks  were  expressed  as  percentages 
of  the  wages  of  the  busiest  week,  the  lowest  week  (the  twenty 
ninth)  showing  only  38  per  cent,  and  the  average  for  the  year 
being  73  per  cent,  of  the  wages  in  the  busiest  week  of  the  year. 

The  report  of  the  investigation  was  published  as  Bulletin  146 
of  the  United  States  Bureau  of  Labor  Statistics,  and  Table  I 
is  reproduced  from  page  160  of  that  Bulletin. 

The  annual  average  index  number  of  wages,  equal  to  73, 
was  used  as  a  basis  in  arriving  at  an  estimate  of  the  average 
annual  earnings  of  workers  in  different  occupations.  Thus,  if 
the  earnings  of  a  woman  operator  during  the  busiest  week  were 
equal  to,  say,  $10.00,  her  average  weekly  earnings  during  the 
year  would  be  73  per  cent,  of  that,  or  $7.30,  and  her  annual 
earnings  52  times  $7.30,  or  $376.60. 

In  a  supplementary  investigation  last  winter,  Miss  Juliet 
Stuart  Po3rntz  had  occasion  to  use  the  raw  material  of  the 
investigation  covered  by  Bulletin  146.  In  order  to  ascertain 
the  extent  of  variation  of  employment  in  different  types  of 
shops,  she  applied  to  separate  shops  the  method  used  by  the 
writer  for  the  industry  as  a  whole.  The  percentages  for  the 
individual  shops  calculated  under  her  direction  are  shown  in 
the  foUowing  table: 
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TABLE  n. 

FLUCTUATIONS  OF  EMPLOYMENT  IN  VARIOUS  SHOPS  AND  GROUPS  OP  SHOPS  IN 
THE  DRESS  AND  WAIffT  INDUSTRY. 


AT«ncB6Bmplo)... 
AT«nfe(«Mgbt6d). 


mgfaOnde  Shops. 

Low  Grade  Shops. 

Whole  Indoitry. 

Nombcr 

of 
Shope. 

Per  Cent,  of 
•Umgh  Grade 

Number 

of 
Shops. 

PerContof 
all  Low  Grade 

Number 

of 
Shops. 

PferCeot 
ofaU 
Shops. 

LflMthmnM 

i 

2 

4 
6 
8 
12 
20 
21 
13 
7 
4 

i!o 

2.1 
4.2 
5.2 
8.3 
12.4 
20.3 
21.7 
18.4 
7.2 
4.2 

2 
4 

1 

19 
27 
87 
18 
25 
17 
14 

4 

i;2 

2.4 
0.6 
11.2 
16.5 
21.9 
10.8 
14.8 
10.0 
8.3 
3.3 

i 

6 
5 
24 
35 
49 
38 
46 
30 
21 
8 

30-34 

25-39 

1.0 

9(^34 

2.3 

36-39 

2.1 

40-44 

9.0 

4&-49 

18.5 

sty-M 

18.4 

jfr^ 

14.2 

17.3 

66-^ 

11.3 

70-74 

7.9 

76-79 

3.0 

ToUl 

97 

100.0 

168 

100.0 

265 

100.0 

55.6 
58.2 


As  will  be  seen  from  the  preceding  table,  out  of  266  shops 
there  were  only  three  shops  with  an  average  of  73  per  cent., 
the  figure  for  the  industry  as  a  whole  obtained  by  the  writer, 
and  only  four  shops  had  higher  averages,  ranging  from  75  to  78 
per  cent.  The  percentages  for  the  remaining  shops  ranged 
from  27  to  72.  Averaging  the  percentages  of  the  separate 
shops  and  groups  of  shops  for  the  industry  as  a  whole.  Miss 
Poyntz  obtained  the  figure  of  55.6  per  cent,  as  a  simple  average 
and  58.2  per  cent,  as  a  weighted  average. 

The  discrepancy  between  the  results  obtained  by  the  two 
methods  was  so  striking  as  to  suggest  at  first  that  an  error  had 
crept  into  the  calculations  of  one  or  the  other  investigation. 
An  analysis  of  the  tabular  material,  however,  disclosed  the 
interesting  fact  that  the  figures  of  73  per  cent,  and  58.2  per 
cent,  respectively  for  the  industry  as  a  whole  obtained  by  the 
two  methods  were  each  mathematically  correct,  the  discrep- 
ancy being  due  to  the  difference  in  method  of  application  of 
the  index  number  principle. 
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An  examination  of  the  diagram  showing  fluctuations  of 
employment  in  the  industry  (p.  169  of  Bulletin  146)  will  dis- 
close the  fact  that  the  fluctuations,  while  roughly  synchronous 
in  different  groups  of  shops,  are  not  entirely  coincident;  the 
same  is  true  as  to  individual  shops,  that  is  to  say,  while  all  the 
shops  are  more  busy  in  the  spring  than  they  are  in  the  smnmer, 
the  highest  peak  in  the  employment  curve  may  be  reached 
during  the  tenth  week  in  one  shop,  the  ninth  week  in  another, 
the  eighth  in  a  third,  the  eleventh  in  a  fourth,  and  so  on. 
Again,  the  extent  of  fluctuation  diflfers  for  various  groups  of 
shops,  and  still  more  so  for  individual  shops.  The  combining 
of  the  wages  of  all  the  shops  into  one  total  for  each  week  had 
the  effect  of  smoothing  out  the  sharp  peaks  in  the  curves  for 
the  individual  shops,  the  coinciding  of  the  peak  of  one  shop 
and  the  depression  of  another  having  a  mutually  neutralizing 
effect.  In  other  words,  the  combination  of  what  might  have 
been  260  separate  curves  into  one  tended  to  flatten  out  the 
curve  representing  the  industry  as  a  whole.  The  flatter  the 
curve,  the  less  the  fluctuations,  and  the  nearer,  of  course,  it 
approaches  a  straight  line  representing  100  per  cent. 

To  put  it  in  less  technical  terms:  If  the  industry  were  so 
organized  that  workers  unemployed  in  their  own  shops  could 
be  transferred  to  other,  more  busy  shops,  so  that  the  entire 
industry  formed  in  this  respect  an  integral  unit,  the  method  of 
combining  the  wages  of  all  the  shops  into  one  total  for  the 
industry  as  a  whole  would  have  been  entirely  proper;  but,  as  a 
matter  of  fact,  there  is  no  such  mobility  of  labor  in  the  industry 
during  the  season.  At  the  end  of  the  season,  .a  considerable 
number  of  workers  do  leave  their  places  in  search  of  better 
positions  in  other  shops;  but,  while  the  season  lasts,  very  few 
workers  leave  their  shops.  This  means  that  the  regularity  of 
employment  for  the  bulk  of  the  workers  in  the  industry  is 
measured  not  by  the  quantity  of  work  available  in  the  industry 
as  a  whole,  but  by  that  to  be  had  in  their  respective  shops; 
and  it,  therefore,  seems  that  the  summary  of  conditions  in  the 
industry  as  a  whole  can  be  correctly  formed  by  arranging  the 
annual  percentages  of  the  separate  shops,  as  was  done  by  Miss 
Poyntz  and  not  by  the  method  used  by  the  writer. 
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This  runs  counter  to  accepted  statistical  standards  accord- 
ing to  which  the  averaging  of  percentages  is  wrong  and  only 
absolute  numbers  should  be  dealt  with. 

The  fact  that  the  method  adopted  by  the  writer  has  since 
been  followed  in  investigations  of  other  industries  conducted 
by  the  Federal  Bureau  of  Labor  Statistics  as  shown  in  its  re- 
ports in  Bulletins  183  and  190  lends  added  interest  to  the 
question  of  what  is  the  correct  method  of  measuring  regularity 
of  employment. 

It  is  hoped  that  this  account  may  lead  to  further  discussion 
of  the  subject  and  contribute  to  the  standardization  of  methods 
in  the  measurement  of  one  of  the  most  important  of  economic 
phenomena, — the  fluctuation  of  employment  and  its  effect 
upon  annual  earnings,  in  regard  to  which  there  is  an  extreme 
pwiucity  of  accurate  data. 
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REVIEWS  AND  NOTES. 


The  Mortality  from  Cancer  throughoiU  the  World,    Frederick  L.  Hoffman- 
Newark,  N.  J.:  The  Prudential  Press.    Pp.  826+xv. 

The  statistical  method  of  eliminating  error  by  the  force  of  massing  large 
volmnes  of  data  is  excellently  exemplified  by  Frederick  L.  Hoffman's  monu- 
mental monograph  on  cancer;  fox  he  includes  in  his  survey  a  review  of  star 
tistical  returns  for  some  26  per  cent,  of  the  total  population  of  the  world. 

Vital  statistics  from  South  American  cities,  from  African  provinces,  and 
from  Balkan  states  at  first,  of  course,  inspire  a  certain  amount  of  suspicion. 
Yet  the  paradox  enunciated  by  F.  A.  Woods» — to  the  effect  that  the  more 
faulty  the  original  source  of  data  the  more  reliable  are  any  conclusions  to 
which  they  lead  in  spite  of  such  faults, — ^is  essentially  a  sound  one.  I 
assume  this  to  mean  that  if  the  probable  error  or  the  element  of  random 
deviation  is  large,  the  causes  which  nevertheless  produce  a  significant 
correlation  must  be  very  important  indeed.  This  of  course  assumes 
no  constant  error,  and  the  criticism  of  cancer  statistics  is  based  on 
the  suspicion  that  such  a  constant  error  does  exist  in  the  shape  of 
a  tendency  to  better  diagnosis.  Many  statisticians,  foUowing  King 
and  Newsholme  and  the  British  Imperial  Cancer  Research  workers, 
have  on  this  ground  doubted  the  alleged  increase  in  this  disease,  but  the 
evidence  brought  forward  by  Mr.  Hoffman  certainly  goes  far  to  substantiate 
his  conviction  that  the  increase  is  a  real  one.  The  combined  cancer  rate 
for  a  group  of  European  and  Australasian  countries  increased  from  44.8  per 
100,000  in  1881  to  90.4  in  1911.  Neither  the  changes  in  age  distribution 
nor  the  improvement  in  medical  diagnosis  which  have  taken  place  can 
reasonably  be  held  to  accoimt  for  such  an  enormous  difference.  The  re- 
ported death  rate  is  low  among  primitive  peoples  and  where  statistics  are 
available  its  recent  incidence  varies  from  a  standardized  death  rate  of  be- 
tween 50  and  60  for  Japan  and  Italy  to  rates  between  100  and  110  for 
Bavaria  and  Switzerland.  In  countries  of  the  latter  type  its  increase  has 
now  been  checked.  In  other  words  the  recorded  cancer  rate  tends  to 
approach  100  or  thereabouts.  All  this  would  in  general  fit  in  fairly  w^ 
with  the  explanation  of  better  diagnosis,  but  the  detailed  differences  as 
Hoffman  shows  point  to  something  more. 

Particularly  valuable  is  his  analysis  of  cancer  in  different  countries  by 
the  part  of  the  body  affected.  Thus  cancer  of  the  stomach,  liver,  and 
oesophagus  (strictly  inaccessible  cancers)  are  higher  in  Uruguay  and  Ji^an 
than  in  England  and  Wales  or  the  United  States,  and  more  than  twice  as 
high  in  Switzerland,  Holland,  Norway,  and  Bavaria  as  in  the  United  States, 
while  cancer  of  the  skin  (easy  of  diagnosis)  is  much  higher  in  the  United 
States  and  England  and  Wales  than  in  any  of  the  other  countries  mentioned 
above,  which  facts  can  not  be  explained  as  due  to  medical  diagnosis.  So 
cancer  of  the  female  generative  organs  (difi&cult  of  diagnosis)  is  nearly  as 
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common  in  Japan  as  in  England,  while  cancer  of  the  breast  (easy  of  diag* 
nods)  is  a  little  more  than  one  tenth  as  frequent.  Both  English  and  Ger- 
man statistics  are  cited  to  show  that  in  the  increase  of  recorded  cancer 
during  the  past  quarter  century  cancer  of  the  accessible  organs  has  played  a 
more  important  part  than  that  of  the  inaccessible  organs.  Altogether  the 
impression  made  upon  the  reviewer  by  the  mass  of  Mr.  Hoffman's  data  is 
that  the  geographical  and  historical  differences  in  recorded  cancer  death 
rates  do  for  the  most  part  represent  real  and  significant  biological  facts. 

The  limits  of  a  review  forbid  even  a  glance  at  Mr.  Hoffman's  discussion 
of  the  somewhat  puzzling  occupational  statistics  of  cancer,  or  at  his  widely 
sweeping  review  of  the  geographical  incidence  of  cancer  throughout  the 
civilized  world.  He  finds  evidence  for  a  general  increase  in  cancer  as  one 
proceeds  northward  and  southward  from  the  equator.  He  finds  no  evi- 
dence for  inheritance  of  cancer  or  for  any  parasitical  or  communicable 
origin.  The  main  purpose  of  the  book  is,  however,  to  call  attention  to  the 
fact  '*that  the  menace  of  cancer  throughout  the  civilized  world  is  much 
more  serious  than  has  generally  been  assumed  to  be  the  case''  and  to  lay  a 
foundation  for  future  statistical  study  of  the  fundamental  problems  in- 
volved. 

The  last  500  pages  of  the  work  which  constitute  the  appendices  will  prove 
of  the  greatest  value  to  future  investigators.  They  include  the  various 
approved  classifications  of  tumors,  the  forms  used  for  cancer  records  and 
questionnaires  by  leading  English  and  American  authorities,  copies  of 
popular  circulars  on  the  control  of  cancer,  and  a  mass  of  statistical  material 
copied  from  original  official  reports.  Occupational  cancer  statistics  are 
given  for  England  and  Wales,  Hungary,  and  the  United  States  (Prudential 
Insurance  Co.).  There  are  85  pages  of  insurance  statistics  (English  and 
American)  largely  by  age  and  by  the  affected  organ,  163  pages  of  cancer 
statistics  for  American  states  and  cities  (largely  by  organs),  and  193  pages 
of  foreign  statistics  (mostly  crude  cancer  death  rates  by  years).  Finally 
there  is  a  bibliography  which  occupies  18  closely  printed  pages. 

Altogether  this  is  perhaps  the  most  impressive  monograph  which  the 
science  of  vital  statistics  has  yet  produced  in  the  United  States.  We  owe 
much  to  Mr.  Hoffman  for  his  industry  and  enthusiasm  in  its  preparation 
and  to  The  Prudential  Company  for  the  broad  vision  and  the  public  spirit 
which  made  possible  the  production  and  the  publication  of  so  notable  a 
volume. 

C.-E.   A.  WiNBLOW. 

Yale  Medical  School. 


Digitized  by 


Google 


332  American  Statistical  Association.  [108 

ANTHROPOMETRIC   STATISTICS   OF   CHILDREN— AGES   SIX 
TO  FORTY-EIGHT  MONTHS. 

About  five  years  ago,  the  WomarCs  Home  Companion  inaugurated  a  novel 
plan  to  direct  public  attention  to  the  fact  that  our  children  are  lees  perfect, 
physically,  than  is  generally  assumed  to  be  the  case.  In  its  inception  this 
movement  in  favor  of  greater  emphasis  on  heaUky  children  and  less  empha- 
sis on  goodrlooking  children  was  in  the  form  of  Better  Babies  Contests, 
which  were  held  in  various  localities  throughout  the  United  States,  usually 
under  the  auspices  of  some  local  organization,  but  with  the  cooperation  of 
the  Better  Babies  Bureau  of  the  Woman^a  Home  Companion. 

In  these  Better  Babies  Contests  the  children  were  examined  under  three 
groups  of  questions:  First,  with  reference  to  mental  development;  second, 
with  reference  to  physical  defects  or  impairments;  and,  third,  with  referoioe 
to  physical  development. 

The  different  items  in  these  main  groups  were  given  ratings.  The  total 
or  maximum  rating  under  the  mental  and  developmental  test  was  200; 
under  physical  examination  for  defects  or  impairments,  the  total  maximum 
rating  was  700;  and  under  physical  measurements  the  total  maximum  rat- 
ing was  100 — making  a  grand  total  of  1000  points.* 

Early  in  1914  plans  were  made  for  the  holding  of  a  Better  Babies  Contest 
in  Newark,  N.  J.,  in  March  of  that  year.  This  contest  was  under  the  joint 
auspices  of  Contemporary,  a  prominent  local  organization  of  women,  and 
the  State  Pediatric  Society.  The  instructions,  score  cards,  literature, 
medals  and  certificates  were  in  this  case,  as  in  the  many  previous  contests, 
provided  by  the  Woman^s  Home  Companion. 

Up  to  this  time,  the  table  of  ph3r8ical  measurement  standards  with  which 
the  children  at  ages  under  five  years  were  compared  was  based  upon  too 
few  numbers  to  warrant  its  use  for  anything  more  than  approximate  aver- 
ages. This  first  table,  also,  was  based  upon  average  measurements  of  both 
sexes  combined,  and  the  difficulties  of  the  scorers  were  further  increased  by 
reason  of  the  fact  that  the  average  measurements  were  published  only  for 
three-month  intervals  for  ages  under  one  year — 6  months,  9  months,  and 
12  months — and  for  four-month  intervals  at  ages  one  year  and  upward — 16 
months,  20  months,  24  months,  28  months,  etc. 

As  a  result  of  the  first  Better  Babies  Contest  held  in  Newark,  N.  J.,  I 
proposed  that  the  table  of  physical  standards  be  thoroughly  revised,  that 
it  be  based  upon  larger  numbers,  that  males  and  females  be  considered 
separately,  and  that  the  average  measurements  be  published  for  single 
months  of  age.  These  improvements  were  recommended  as  theoretically 
desirable  even  before  this  contest  was  held,  and  the  statistics  of  the  542 
children,  ages  6  to  36  months,  entered  in  that  contest,  proved  that  only  with 
the  aid  of  such  a  table  could  the  physical  proportions  of  any  given  child  be 
rated  fairly. 

*  In  a  later,  revised  eoore  card  the  ratings  are  grouped  as  follows:  Test  I.  Mental  and  Develop- 
mental, maiimuin  total  pointB200;  Test  II.  Measurements,  marimwm  total  pomts,  100;  Test  HI.  Fliyis- 
cal  Examination— maTimwin  total,  500  points:  Test  IV.  Oral  and  Dental  Ezamination.  115  pointa; 
Test  V.  Eye,  Ear,  Nose  and  Throat.  85  points. 
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The  Better  Babies  Bureau,  of  the  Woman*8  Home  Companion,  invited 
me  to  compile  such  a  table,  and  this  was  done  in  1914,  from  measurements 
furnished  by  that  Bureau  and  derived  from  Better  Babies  Contests  which 
had  been  held  in  23  different  States  during  the  years  1913  and  1914,  in- 
cluding altogether  3,448  sets  of  measurements,  of  which  1,843  were  of  males 
and  1,605,  of  females.  This  first  table  was  limited  to  ages  6  to  42  months, 
both  inclusive,  and  as  the  statistics  were  compiled  by  single  months  the 
numbers  for  any  given  age  were  comparatively  small.  In  spite  of  this 
fact,  however,  the  averages  gave  exceptionally  smooth  results. 

During  the  year  1914  a  new  development  of  the  central  purpose  of  Better 
Babies  Contests  was  fostered  by  the  Coimcil  on  Public  Health  and  Instruc- 
tion, of  the  American  Medical  Association,  but  imder  the  title  of  ''Baby 
Health  Conferences."  At  these  conferences  score  cards  similar  to  those 
used  at  the  Better  Babies  Contests  are  filled  out,  including  physical  measure- 
ments. The  physical  measurements  at  both  contests  and  conferences  are 
made  in  a  imiform  manner  and  in  accordance  with  instructions  which  go 
with  the  score  cards.  During  the  year  1915  these  score  cards  of  the  Ameri- 
can Medical  Association  were  forwarded  to  me  and  the  data  were  compiled 
and  added  to  those  already  available  through  the  courtesy  of  the  Woman*8 
Home  Companion.  In  the  early  part  of  1916  I  foimd  that  the  aggregate 
nimiber  of  sets  of  measurements  available  exceeded  10,000,  and  this  was 
thought  to  be  a  sufficiently  large  number  to  give  satisfactory  results  for  the 
purpose  of  compiling  a  revised  standard  anthropometric  table  for  children 
of  ages  6  to  48  months,  both  inclusive.  This  table,  a  copy  of  which  is  pre- 
sented herewith,  is  to  be  published  by  th^  Committee  on  Public  Health 
Education  among  Women,  of  the  American  Medical  Association,  and  used 
in  connection  with  the  Better  Babies  Conferences  held  under  the  auspices 
of  this  Committee  throughout  the  United  States.  This  table,  and  the 
preliminary  one  of  1914,  are  thought  to  be  the  first  for  this  coimtry  con- 
structed in  just  this  way — that  is,  from  healthy  children,  all  measured 
according  to  imiform  rules  and,  in  the  main,  by  physicians,  nurses,  or  other 
specially  instructed  persons.  These  tables  differ  somewhat  from  those 
referred  to  by  podiatrists,  such  as  Dr.  Emmet  L.  Holt  in  his  book  entitled 
"Diseases  of  Infancy  and  Childhood.''  Dr.  Holt's  statistics  for  the  first 
year  of  life  are  based  upon  observations  made  upon  100  healthy  nursing 
infants  at  the  Niirsery  and  Child's  Hospital,  New  York  City.  These  chil- 
dren— 50  males  and  50  females — ^were  weighed  daily  diuing  the  period  of 
observation,  and  the  purpose  was  to  ascertain  the  normal  rate  of  growth, 
which  was  found  to  be  steady  and  fairly  consistent  from  the  third  day. 
There  were,  of  course,  individual  variations,  but  the  average  measurements 
— weight,  height,  etc. — ^increased  gradually  and  consistently  from  the  third 
day  to  the  end  of  the  first  year  of  life. 

Dr.  Holt  states  that,  "comparatively  few  observations  have  been  pub- 
lished upon  the  weight  during  the  second  to  the  fifth  years  of  life."  He 
had,  however,  about  372  personal  observations,  from  which  he  concludes 
that  the  gain  in  weight  is  about  6  lbs.  during  the  second  year,  4i  lbs.  during 
the  third  year,  and  4  lbs.  during  the  fifth  year.  His  observations  were  also 
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to  the  effect  that  throughout  this  period  the  gain  in  weight  of  girls  was  at 
about  the  same  ratio  as  that  of  boys,  but  that  the  girls  remained  on  the 
average  nearly  one  pound  lighter. 

In  the  accompanying  table  it  is  interesting  to  note  that  during  the  second 
year  of  life  the  average  increase  in  weight  for  males  was  5}  lbs.,  and  for 
females,  5t  lbs.  The  increase  in  height  during  the  second  year  of  life  was, 
for  males,  4|  inches,  and  for  females,  4i  inches.  The  accompanying  table 
also  shows  that  the  average  weight  of  boys  at  the  age  of  six  months  is  1}  lbs. 
more  than  the  average  weight  of  girls  at  the  same  age.  The  average  height 
of  boys  at  the  age  of  six  months  is  26}  inches,  as  compared  with  an  average 
height  for  girls  at  the  same  age  of  251  inches.  In  other  words,  boys  at  the 
age  of  six  months,  according  to  this  table,  are  )  of  an  inch  taUer  on  an  aver- 

AVERAQE  PHYSICAL  MEASUREMENTS,  (a) 
MALES. 


Total  number  of  maloB  measured,  5,602. 

(a)  All  measurementB  are  in  inches  txeept  weight. 
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AVERAGE  PHYSICAL  MEASUREMENTS,  (a) 
FEMALES. 


Ace. 
Monthf.    No. 


Weight. 
Pounds.  Height. 


Circumferenoe  of 
Head.  Chest.  Abdomen. 


Diameter  of  Chest. 
Lateral.Ant.-Po8t. 


Length  of 
Arm.   Leg. 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
23 
23 
24 
25 
20 
27 
28 
29 
30 
31 
82 
33 
34 
35 
30 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


176 

188 

186 

183 

175 

165 

228 

208 

208 

197 

176 

143 

178 

132 

131 

142 

125 

134 

160 

126 

131 

136 

95 

95 

132 

109 

116 

97 

91 

84 

90 

28 

31 

37 

26 

16 

42 

12 

22 

18 

9 

12 

31 


16| 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 

m 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


161 

17 

17 

17 

17 

17 

18 

18| 

18 

18 

18 

18 

18 

18 

18 

19 

19f 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

20 

20 

20 


1? 

17* 
17 
17 
17 
17 
17 
18 
18 
18 
18 
181 
18 
18- 
18 
18 
18 
19 
19 

m 

19 
19 
19; 
19: 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 


14 

14 

14 

14} 

14; 

14; 

14 

14 

14 

14 

14 

15 

15i 

15 

15 

15 

15 

15 

15 

15 

15 


Total  nmnber  of  females  measoied,  4321. 

(a)  An  measurements  are  in  inches  except  weight. 


age  than  girls.  It  is  interesting  also  to  note  the  relative  changes  in  the  cir- 
cumf erenoee  of  the  chest  and  abdomen.  The  circumference  of  the  abdomen 
in  very  young  children  generally  exceeds  the  circumference  of  the  chest, 
and  this  is  frequently  true  at  ages  four  to  six  months,  but  with  increasing 
age  up  to  nine  months  there  is  only  a  slight  difference  in  the  measurements. 
This  is  true  of  both  sexes.  From  the  age  one  year  upward  the  excess  of 
circumference  of  the  chest  over  the  circumference  of  the  abdomen  is  greater 
for  boys  than  for  girls.  For  illustration,  at  age  24  months  the  average 
chest  circumference  of  boys  is  19f  inches,  and  the  average  abdomen  circum- 
ference of  boys  is  19  inches.  For  girls  of  the  same  age,  the  chest  circum- 
ference is  19|  inches,  and  the  abdomen  circumference  is  19  inches. 
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The  head  circumference  of  boys  was  found  to  average  approximately  i 
inch  more  than  the  head  circumference  of  girls,  and  this  difference  is  per- 
sistent throughout  the  period  of  life  covered  by  the  table. 

From  this  table  the  average  rate  of  growth  can  be  determined  with  ap- 
proximate accuracy  for  any  duration  within  the  limits  of  the  table,  and  the 
comparative  rate  of  growth  of  different  parts  of  the  body  is  likewise  ascer- 
tainable for  both  sexes.  The  great  majority  of  the  children  whose  measure- 
ments are  included  in  this  table  were  of  American-bom  parents;  the 
children,  however,  were  of  different  stocks,  including  German,  Irish, 
Swedish,  some  Italian,  and  some  of  various  other  races.  It  would  be  de- 
sirable to  have  similar  tables  for  the  different  racial  elements,  and  perhaps 
even  for  different  sections  of  the  coimtry.  There  is  some  evidence  that  the 
average  measurements,  even  of  these  young  children,  would  be  found  to 
differ,  in  the  South,  for  instance,  as  compared  with  the  North  and  West, 
entirely  aside  from  the  probable  racial  differences.  It  would  seem,  however, 
that  this  table,  being  based  upon  measurements  of  normal  healthy  children 
in  various  sections  of  the  country,  should  serve  as  a  fair  guide  for  many 
practical  purposes  without  any  additional  refinements. 

Fbbdbbick  S.  Cbum. 


A   PLAN   FOR   GATHERING   STATISTICAL   DATA    AS   A   BY- 
PRODUCT  OF  ADMINISTRATIVE  WORK. 

We,  in  this  country,  have  for  a  number  of  years  been  familiar  with  the 
using  for  scientific  purposes  of  records  kept  for  administrative  purposes. 
Thus  the  records  kept  by  charity  organization  societies,  chiefly  in  order  to 
increase  the  efficiency  of  their  work  with  individual  families,  have  been 
extensively  used  as  data  for  the  scientific  study  of  the  causes  of  poverty 
and  dependency.*  In  some  cases  also  items  or  questions,  which  were  not 
necessary  for  administrative  purposes,  have  been  added  to  the  record  forms 
with  the  purpose  in  view  of  using  the  data  as  a  basis  for  scientific  studies 
of  cause  and  effect.  In  such  cases  the  supplementary  data  recorded  for 
scientific  uses  are  a  sort  of  by-product,  turned  out  in  the  regular  course  of 
administrative  record  keeping. 

This  plan  of  gathering  data  as  a  by-product  to  regular  administrative 
work  has  not  been  so  extensively  used  in  field  investigations.  In  at  least 
one  instance,  however,  effective  use  has  been  made  of  it — ^by  Dr.  John 
Robertson,  Medical  Officer  of  Health  for  Birmingham,  England,  in  his 
study  of  the  relation  of  the  employment  of  mothers  to  infant  mortality. 
The  advantage  of  his  method  appears  to  be  sufficiently  great  to  warrant  a 
brief  description  of  it. 

*  See  for  example  Derine's  "Muery  and  It«  Causes,"  pp.  230  ff.,  and  Conyngton's  "How  to  Help/'  pp. 
15-16,  342-3. 
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In  describing  the  plan  used  Doctor  Robertson  said  in  his  report  for  1909: 
"On  May  10, 1907,  a  letter  was  received  from  the  Home  Ofl&ce  to  the  effect 
that  the  Home  Secretary  had  under  consideration  the  question  of  the 
further  regulation  of  the  industrial  employment  of  women  before  and  after 
child  birth.  ...  In  order  that  fuller  information  as  regards  the  effect 
of  employment  both  before  and  after  child  birth  on  the  health  of  the  mother 
and  child  .  .  .  might  be  obtained,  a  scheme  of  investigation  was 
drafted  and  medical  officers  of  health  were  asked  to  take  part  in  the  col- 
lection of  data.     ..." 

Having  decided  that  two  wards  in  his  district  (St.  Stephen's  and  St. 
George's),  because  of  the  large  number  of  women  gainfully  employed,  fur- 
nished an  excellent  area  for  such  an  investigation,  a  plan  or  method  of  col- 
lecting the  data  had  to  be  devised.  The  method  chosen  was  rather  unique, 
although  Doctor  Robertson  does  not  appear  to  have  appreciated  this  fact. 
Instead  of  employing  investigators  to  make  special  visits  to  the  homes  of 
mothers  for  the  particular  purpose  of  obtaining  the  information  needed, 
it  was  decided  to  simply  have  the  health  visitors,  who  in  the  course  of  their 
regular  work  would  be  visiting  the  mothers  in  the  two  wards  anyway,  ask 
the  necessary  questions  and  make  the  needed  observations  as  a  supplement 
to  their  regular  duties.  Thus  the  gathering  of  the  data  as  to  the  relation 
of  the  employment  of  mothers  to  infant  mortality  was  a  sort  of  by-product 
of  the  regular  health  work. 

The  visits  were  made  by  Dr.  Jesse  Duncan  and  "two  experienced  health 
visitors."  "Every  baby  bom  (with  a  few  exceptions)  was  visited  at  "fre- 
quent intervals"  and  at  the  end  of  twelve  months  weighed.  Describing 
the  results  for  1908  Doctor  Duncan  says:  "The  children  born  in  the  district 
are  visited  as  soon  as  convenient.  ...  At  this  visit  directions  are 
given  [as  usual]  as  to  the  care  of  the  child,  but  [in  addition]  information  is 
obtained  regarding  the  mother's  employment,  previous  history,  husband's 
wages,"  the  mother's  age,  the  method  of  feeding,  etc.  This  plan  of  investi- 
gation was  also  followed  in  1909  and  1910.* 

From  the  standpoint  of  accuracy  and  thoroughness,  the  advantages  of 
this  method  of  gathering  data  are  clear.  Doctor  Robertson  shows  this 
when  he  says:  "I  desire  to  add  that  the  work  which  Dr.  Jesse  Duncan 
[assisted  by  the  two  health  visitors]  has  done,  and  upon  which  this  report 
is  based  is  characterized  by  its  accxiracy  and  thoroughness.  She  has  spent 
her  whole  time  among  those  residing  in  St.  Stephen's  and  St.  George's 
Wards,  and  is  familiar  with  every  phase  of  life  in  these  districts.  This 
has  enabled  her  to  check  and  correct  the  statements  made  by  the  mothers 
she  has  interviewed."  This  is  one  advantage.  In  another  place  he  points 
out  another — the  fact  that "  close  contact  was  maintained  with  each  of  these 
mothers  during  a  whole  year,  and  much  information  not  available  at  the 
first  visit  was  obtainable  at  subsequent  vbits." 

*  Heftlth  DeiMU'tment  of  the  City  of  Birmingham,  England:  "  Report  on  Industrial  Employment  of 
Married  Women  and  Infant  Mortality," supplement  to  the  annual  report  of  the  department  for  1909,  and 
"  Report  on  Infant  Mortality  in  St.  Stephen's  and  St.  George's  Wards,"  supplement  to  the  annual  report! 
of  the  department  for  lOlOand  1911. 
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The  expense  involved  in  gathering  data  by  this  method  is  probably  also 
considerably  less  than  that  involved  in  the  usual  house  to  house  method. 
Since  the  data  gathered  is  a  sort  of  by-product  of  the  regular  work  of  the 
health  visitors  and  since  the  visits  to  the  homes  would  be  made  and  proba- 
bly most  of  the  necessary  questions  asked  any  way,  even  if  no  records  were 
kept  of  the  answers,  it  would  appear  that  the  additional  expense  involved 
would  be  chiefly  that  of  recording  and  tabulating  the  data  and  preparing 
and  printing  the  report. 

This  method  of  gathering  data  might  well  be  adopted  by  many  American 
cities  in  studying  infant  mortality  and  similar  problems. 

H.  H.  HiBBS,  Jb. 
Nashville,  Tenn. 


India.  Moral  and  Material  Proffreas  and  Condition  of  India  During  the 
Year  1913-1914-  India  OflBce.  London:  Eyre  and  Spottiswoode, 
July,  1915.     Pp.  137. 

This  report  is  compiled  from  detailed  accounts  from  each  of  the  presi- 
dencies and  districts  and  is  presented  to  parliament  annually.  The  state- 
ment is  divided  into  18  chapters,  which  summarize  administrative  and 
financial  matters,  sources  of  revenue,  condition  of  various  industries,  and 
other  aspects  of  life  in  India. 

The  remarkable  growth  of  co5perative  credit  societies  is  outlined.  These 
were  primarily  organized  to  help  the  cultivators  and  to  protect  the  poorer 
classes  from  greedy  and  merciless  money  lenders.  The  membership  in- 
creased from  28,629  in  1905-6  to  744,226  in  1913-14,  and  the  working 
capital  from  £32,000  to  £5,145,000.  These  societies  help  to  develop  not 
only  nural  communities,  but  urban  as  well.  The  societies,  through  small 
loans,  enable  artisans  to  purchase  necessary  tools  and  implements.  This 
fact  is  of  great  importance  since  the  manufacturing  population  has  in- 
creased sufficiently  to  necessitate  special  labor  legislation.  In  a  good  many 
respects  this  legislation  is  not  much,  if  at  all,  behind  that  of  some  of 
our  states.  Factory  inspection  and  condition  of  women  workers  are 
definitely  covered.  Child  labor  laws  call  for  working  papers  (issued  upon 
medical  examination);  a  minimum  age  for  employment  (9  years);  and 
maTrimum  number  of  working  hours  (6  hours  in  textile  industry,  7  in  others) . 
These  facts  speak  not  only  of  industrial  development,  but  of  intellectual 
and  social  growth  as  well.  This  is  further  emphasized  by  the  chapter  on 
education  which  shows  that  colleges  and  institutions  of  even  higher  learning 
can  boast  not  only  of  native  male,  but  also  female  students. 

Defects  in  the  vital  statistics  are  frankly  admitted.  In  addition  to  the 
usual  causes  of  under  registration  met  with  in  other  countries, — ^indifference 
to  and  neglect  of  legislation — the  Government  in  India  is  confronted  with 
utter  ignorance  on  the  part  of  information  gathering  agencies  as  well  as  on 
the  part  of  the  population  as  a  whole.  Even  with  defective  registration, 
the  records  indicate  a  very  high  birth  rate  (39.4  per  1,000).    It  is  due, 
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howeyer,  not  so  much  to  fertility  as  to  a  large  proportion  of  married  women 
in  the  population.  The  death  rate  is  also  very  high  (28.7  per  1,000).  The 
nature  of  the  chief  causes  of  death  indicates  that  the  high  rate  is  due  princi- 
pally to  unsanitary  habits  and  conditions.  The  following  table  presents 
the  principal  facts  of  deaths  by  diseases: 

MORTALITY  FROM  PRINCIPAL  CAUSES  OF  DEATH  IN  INDIA.  1911-1918. 


DiaeMCB. 


1913. 


Number  of 
Deaths. 


Rate  per 
1.000. 


1912. 


Number  of 
Deaths. 


Rate  per 
1.000. 


1911. 


Number  of 
Deaths. 


Rate  per 
1.000. 


Feven  (a) 

Choleia 

DyRDtcryaod  IXarrfaoea 

Respiratoiy  Diseases 

Plague. 


3.983.112 
294.815 
246.578 
237.229 
198.456 
98.155 


16.71 

1.24 

1.03 

1.00 

.83 

.41 


3.936.085 
407.769 
292.216 
247,736 
283.037 
89.357 


16.49 
1.71 
1.22 
1.04 
1.10 
.37 


4.207.856 
854.005 
253.636 
228.822 
733.582 
58.538 


17.68 
1.48 
1.06 

.94 
8.07 

.26 


(a)  Malarial  fever  mostly. 

The  existing  state  of  affairs,  bad  as  it  is,  indicates  a  great  improvement, 
thanks  to  the  growing  number  of  hospitals,  dispensaries,  Pasteur  institutes, 
and  other  public  welfare  institutions. 

Another  vital  factor  in  the  life  of  the  people  is  the  constant  internal 
migration  of  population.  It  is  of  such  proportions  that  it  affects  the  scale 
of  wages  which,  according  to  the  report,  keeps  a  fairly  even  pace  with  the 
rise  of  prices.  Wages  are  further  influenced  by  an  increasing  demand  for 
labor  due  to  industrial  development. 

The  report  shows  definite  progress, — steady  if  slow.  The  Government 
office  is  to  be  commended  for  its  care  and  perseverance  in  gathering  the 
facts  under  conditions  which  are  most  unfavorable  for  obtaining  reliable 
information,  both  through  limited  facilities  and  ignorance  of  informers. 

,  Joseph  Raywid. 


Swiizerland-Zeitackrift  fur  Scktoeizeriache  StcUistik,  50.  u.  51  Jahrgang. 
Bern:  Stampfli  and  Company.     1914  and  1915. 

The  fiftieth  volume  of  this  journal  of  Swiss  statistics  contains  Dr.  Karl 
Bader's  article  on  '^ Groups  in  Statistics  and  in  Sociology,"  a  philosophy 
of  classification.  Heinrich  Schlosser  of  the  Museum  of  Industrial  Arts, 
Zurich,  discusses  the  application  of  the  elements  of  design  to  the  construc- 
tion of  graphic  charts.  In  a  review  of  graphic  statistics  at  the  Swiss 
Exposition,  Bern,  1914,  Dr.  Hans  Schorer  defines  his  ideas  of  graphic 
iUustration  of  statistical  data.  Both  of  these  articles  should  interest 
American  statisticians  because  of  current  activities  in  the  standardisation 
of  graphic  statistical  practice  on  the  part  of  American  learned  societies. 

The  fifty-first  volume  gives  a  review  of  official  statistics  at  the  1914 
Swiss  Exposition  by  Dr.  C.  Muhlemann.    The  same  article  discusses  the 
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nature  and  purposes  of  official  statistics  as  adjuncts  to  govonment,  legist 
lation  and  the  political  sciences  in  general.  Dr.  Furlan  of  Basel  treats  the 
subject  of  reorganization  of  the  Swiss  statistical  service  in  his  article  and 
recommends  the  formation  of  a  Central  Statistical  Commission  for  the 
republic. 

Vital  statistics  for  the  year  1914  are  also  given.  The  European  War 
profoundly  affected  the  marriage  rate;  the  ^ect  upon  birth  and  death 
rates  will  not  become  statistically  apparent  imtil  the  data  for  1915  are 
published. 

An  article  published  by  the  Swiss  Statistical  Bureau  shows  the  results 
of  the  1910  population  census  for  the  several  main  classes  of  the  population 
with  respect  to  country  of  origin,  and  sex  and  age. 

The  effect  of  the  war  upon  Swiss  industries  may  be  seen  in  the  statistics 
of  manufactures  and  of  exports  in  the  tabular  appendix  to  the  1915  Journal. 
Furlan,  in  another  study,  presents  his  investigation  of  the  density  of  the 
Swiss  population. 

E.  W.   KoPF. 

New  York  City. 


1920  CENSUS  IN  ITS  RELATION  TO  VITAL  STATISTICS. 

Dr.  John  W.  Trask,  Chairman  of  the  Vital  Statistics  Section,  American 
Public  Health  Association,  has  appointed  the  following  committee  to  take 
under  consideration  the  subject  of  vital  statistics  of  the  1920  United  States 
Census:  Dr.  W.  H.  Guilfoy,  Chairman,  Dr.  Cressy  L.  Wilbur,  Dr.  John  S. 
Fulton,  Prof.  Jas.  W.  Glover,  Mr.  Edwin  W.  Kopf,  Prof.  Walter  F.  Willcox, 
Mr.  Frederick  L.  Hoffman,  Mr.  Franz  Schneider,  Jr.,  Dr.  W.  H.  Frost,  and 
Dr.  Wm.  H.  Davis. 

Among  the  problems  which  the  committee  will  be  called  upon  to  consider 
carefully  are: 

life  Tables  for  the  trienniimi,  1919-1921. 

Differential  fecimdity  and  vitality  of  race  and  nativity  classes  of  the 
population. 

Revision  of  mortality  statistics  of  the  decade  1910-1919  in  the  light  of 
1920  Census  results,  including  review  of  achievements  in  reducing  mortality 
from  preventable  disease. 

Mortality  in  occupations,  triennium  1919-1921. 

Service  of  vital  statistics  in  social  reform;  sickness,  mortality  and  other 
vital  statistics  as  a  foundation  for  social  insurance. 

Vital  statistics  of  institutions  for  care  of  the  sick,  triennium,  1919-1921. 
(Hospitals,  asylums  for  the  insane,  indigent,  etc.) 

Plans  for  the  improvement  and  extension  of  the  registration  area  for 
births  and  deaths. 

Improvement  of  municipal  and  state  vital  statistics. 

Revision  of  International  Nomenclature  and  Classification  of  DiseaseSi 
applicable  to  the  years  1919  et  aeq. 
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Enumeration  of  sickneeseB  on  Census  Day,  1920,  in  selected  areas. 

Sickness  and  accident  statistics  of  insurance  societies. 

The  necessity  of  the  census  authorities  furnishing  some  of  the  large 
cities  of  the  country  with  age  groupings  of  the  population  according  to 
nativities  and  other  related  facts. 

The  age  groupings  according  to  selected  areas  in  these  cities. 

The  age  groupings  according  to  occupations. 

The  appointment  of  the  committee  recalls  the  83rmposium  on  vital 
statistics  for  the  Twelfth  Census,  1900,  which  appeared  in  the  March,  1897, 
Quarterly  of  this  Association  and  contributed  by  Messrs.  Wilbur,  Willcoz, 
Fouse,  Hoffman,  Abbott,  and  King. 

E.  W.  Kopp. 

New  York  City. 
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AMERICAN   PUBLIC    HEALTH   ASSOCIATION. 

PRELIMINARY  PROGRAM  OF  THE  SECTION  ON  VITAL 
STATISTICS,  OCTOBER  24-27. 

Chainnany  Dr.  J.  W.  Tbask, 
Washington,  D.  C. 

Secretary,  Dr.  Louis  I.  Dublin, 
New  York,  N.  Y. 

First  Session. 

Symponwn  on  Enforcement  of  Regieiration  of  Births  and  Deaths  and  the  Use 
of  the  ResuUing  Records, 

1.  The  Enforcement  of  Registration  of  Births  and  Deaths  in  Metropolitan 

Areas — ^Methods,  Results  and  Checks.    Wm.  H.  Guilfoy. 

2.  The  Enforcement  of  Registration  of  Births  and  Deaths  by  a  State 

Registration  Office — Methods,  Results  and  Checks.  Cressy  L. 
WUbur. 

3.  The  Use  of  Registration  Records  of  Births  and  Deaths  in  the  Commer- 

cial, Scientific,  and  Legal  Life  of  Metropolitan  Populations.  S.  W. 
Wynne. 

4.  The  Use  of  Mortality  and  Morbidity  Statistics  in  Epidemiologic  Studies. 

Allan  W.  Freeman. 
6.  The  New  United  States  Life  Tables— Their  Purpose  and  What  They 

Show.    Jas.  W.  Glover. 
6.  The  Enforcement  of  Registration  of  Births  in  Indiana.    J.  N.  Hurty. 

Second  Session. 

Symposium  on  the  Notification  of  Disease  and  the  Utilization  by  the  Health 
Department  of  the  Information  thtu  Obtained. 

1.  The  Uses  Made  of  Morbidity  Reports  by  the  Minnesota  State  Depart- 

ment of  Health.    A.  J.  Chesley. 

2.  The  Uses  Made  of  Morbidity  Reports  by  the  New  York  State  Depart- 

ment of  Health.    F.  M.  Meader. 

3.  The  Notification  of  Disease  and  the  Uses  Made  of  the  Information  thus 

Obtained  in  Municipal  Public  Health  Administration.    W.  H.  Price. 

4.  The  Notification  of  Tuberculosis  and  the  Supervision  of  Reported  Cases 

in  Massachusetts.    Eugene  R.  Kelley. 

5.  The  Establishment  of  ''An  Area  of  Known  Disease  Prevalence.''    Is 

it  practicable  and  desirable  at  the  present  time?  What  diseases 
should  be  reported  and  what  standards  of  enforcement  of  notifi- 
cation required?    John  S.  Fulton. 

6.  The  Registration  of  Mental  Disorders.    A.  J.  Rosanoff. 
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Third  Session. 
(Joint  Session  with  Sociological  Section.) 

Symponum  and  Di9cu8non  an  Methods  of  Collection  and  Expression  of  Data 
in  HeaJUh  and  Social  Irwestigations, 

1.  The  Necessity  for  Health  Standards.    Dr.  Donald  B.  Armstrong, 

Director,  Department  of  Social  Welfare,  New  York  Association  for 
Improving  the  Condition  of  the  Poor. 

2.  The  Limitation  and  Necessities  of  Socio-Health  Investigations.    Mr. 

Franz  Schneider,  Sanitarian,  Department  of  Surveys  and  EzhibitSi 
Russell  Sage  Foundation,  New  York  City. 

3.  The  Application  of  Statistical  Methods  to  the  Field  of  Socio-Health 

Research.  Dr.  Louis  I.  Dublin,  Statistician,  Metropolitan  Life 
Insurance  Co.,  New  York. 

4.  Discussion:  Led  by  J.  W.  Schereschewsky,  Surgeon,  United  States  Pub- 

lic Health  Service;  Dr.  Ernest  C.  Meyer,  International  Health 
Commission,  New  York  City;  Dr.  Haven  Emerson,  Conmussioner 
of  Health,  New  York  City;  Prof.  C.-E.  A.  Winslow,  Yale  University, 
New  Haven,  Conn.;  Prof.  E.  B.  Phelps,  Hygienic  Laboratory, 
Washington,  D.  C;  Dr.  W.  C.  Woodward,  Commissioner  of  Health, 
Washington,  D.  C.    Other  discussants  to  be  announced  later. 

FouBTH  Session. 

1.  Reports  of  Committees. 

2.  Vital  Statistics  and  Publicity  as  Exemplified  by  New  York  City's 

Recent  Experience  with  Poliomyelitis.    Chas.  F.  Bolduan. 

3.  The  Massachusetts  Endemic  Index.    H.  R.  Brown. 

4.  The  Seasonal  Distribution  of  Communicable  Diseases  Based  on  Mor- 

bidity Experience.    John  S.  Fulton. 

5.  A  Statistical  Study  of  Diphtheria.    F.  S.  Crum. 


All  oommun^'oations  with  regard  to  this  section  should  be  addressed  to 
Dr.  Louis  I.  Dublin,  1  Madieon  Avenue,  New  York  City. 
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A  STUDY  IN  SOCIAL  DYNAMICS:  A  STATISTICAL 
DETERMINATION  OF  THE  RATE  OF  NATURAL 
INCREASE,  AND  OF  THE  FACTORS  ACCOUNTING 
FOR  THE  INCREASE  OF  POPULATION  IN  THE 
UNITED  STATES. 

Bt  John  M.  Gillette,  Ph.D.,  Professor  of  SoctcHogy,  Univernty  of  North 

Dakota. 


Little  appears  to  have  been  published  relative  to  the  specific 
points  discussed  in  this  study.  The  present  writer  has  be- 
come interested  in  the  field  in  consequence  of  the  repeated 
attempts  he  has  made  to  ascertain  the  amount  of  rural  migra- 
tion. In  seeking  to  devise  methods  by  which  that  factor 
could  be  measured,  he  has  gradually  developed  conceptions  as 
to  how  the  larger  problems  of  natural  increase  for  the  nation 
and  its  parts  and  how  the  factors  which  determine  any  particu- 
lar kind  of  community  increase  may  be  measured.  His  earlier 
publications  of  estimates  of  rural  migration  imfortunately 
were  inaccurate,  but  a  later  study*  in  this  present  field,  which 
embraced  a  calculation  of  that  factor  also,  laid  a  more  ample 
and  trustworthy  foundation  for  the  present  investigation.  In 
the  same  issue  Mr.  Earl  Clark,  of  the  Russell  Sage  Founda- 
tion, published  an  estimate  of  the  factors  of  urban  increase  in 
the  United  States,t  the  results  of  which,  when  account  is  taken 
of  the  somewhat  different  view  of  the  scope  of  the  undertaking, 
practically  agree  with  those  embodied  in  the  study  just  cited. 

Investigations  relative  to  natural  increase  of  population  in 

***  MeMure  of  Roral  Migntion  and  Other  Fsctora  of  Urban  locreaae  in  the  United  States,"  by  John  M. 
QiDette  and  George  R.  Daviet,  QvAKnuT  Fublicatioki  of  the  American  Statistical  Association,  Vol. 
XIY,  pp.  040-668. 

r Contributions  to  Urban  Growth,"  by  Earl  Clark,  lUd,  pp.  664^71. 
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the  nation  as  a  whole,  in  its  several  geographical  divisioiiSBy 
and  in  its  distinct  types  of  communities,  rural  and  urban, 
which  further  attempt  to  analyze  the  situation  relative  to 
those  different  areas  and  communities  so  as  to  exhibit  the 
comparative  strength  of  the  various  determining  and  con- 
tributing factors  affecting  the  increase  or  decrease,  are  of  the 
profoundest  significance.  They  are  far  beyond  being  of  "aca- 
demic" interest  only,  for  they  reveal  the  mechanism  of  the 
national  population  at  work  and  the  basis  for  a  causal  inter- 
pretation in  the  field  of  economics,  political  science,  sociology, 
history,  ethics,  and  other  related  sciences.  They  throw  li^t 
on  and  go  far  towards  answering  the  question  as  to  what  stocks 
in  our  population,  native  or  foreign  born,  are  the  vigorously 
reproductive  ones.  They  yield  data  which  will  do  much  to 
determine  whether  or  not  immigration  to  this  country  has 
actually  increased  the  population  beyond  what  it  would  have 
been  had  the  nation  depended  on  its  own  reproductive  powen 
alone.  They  also  help  to  answer  the  query  as  to  which  kincf 
of  commimity,  rural  or  urban,  is  the  more  advantageous  with 
respect  to  the  increase  of  population.  In  like  manner  th^ 
reflect  the  determinative  influence  which  economic  opportu- 
nities have  on  natural  increase  as  exhibited  in  the  var3^ing 
rates  of  the  different  geographical  divisions.  Further,  these 
results  reveal  unmistakable  differences  between  native  and 
foreign  stocks,  and  the  Negro  and  white  races,  in  their  com- 
petition for  siu-vival. 

Such  considerations  and  results  invest  the  data  with  a  practi- 
cal concern  of  the  utmost  gravity.  They  project  into  the 
governmental  sphere  such  questions  as  these:  what  stock, 
regions,  and  kind  of  community  are  most  advantageous  wh&k 
measured  by  their  effects  on  the  fecundity  of  population? 
Since  the  results  are  what  they  are,  what  should  the  govern- 
ments, national,  state,  and  municipal,  undertake  to  ward  off 
the  decadent  tendencies  and  to  place  a  premium  on  the  bene- 
ficial ones? 

They  also  project  the  same  practical  questions  into  the 
arena  of  individual  consideration,  and  arouse  serious  personal 
concern.  In  view  of  the  unfavorable  conditions  that  must  be 
inferred  to  exist  in  some  regions  or  in  some  kinds  of  community. 
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should  he  seek  to  east  his  lot  in  the  region  or  community  which 
is  proven  to  be  the  more  favorable  to  human  life?  The  vast 
interdi^sional  migration  of  native  born  populations  indicates 
that  already  millions  of  people  are  in&tinct  with  this  considera- 
tion. Should  other  millions  once  become  intelUgent  and  ac- 
quainted with  the  actual  conditions,  a  movement  might  result 
that  would  change  the  balance  of  population  and  affect  the 
destiny  of  great  areas. 

The  difficulties  involved  in  making  estimates  in  this  field 
are  great.  Because  of  the  almost  overwhelming  complexity 
of  the  situation,  the  multitudes  of  unknown  factors  involved, 
and  the  dearth  of  exact  and  pertinent  data,  the  project  is  not 
dissimilar  to  that  of  the  celestial  physicist  who,  not  being  able 
to  observe  the  disturbing  body,  is  obUged  to  locate  it  by  a  long 
series  of  mathematical  calculations. 

The  veteran  statistician  knows  perfectly  well  that  an  inves- 
tigation of  this  nature  develops  problem  after  problem  for 
which  there  exists  no  ready  made  solution  and  which  the  in- 
genuity of  the  investigator  must  meet  by  devices  and  methods 
wrought  out  as  occasion  demands.  The  search  for  facts  which 
will  give  a  cue  to  the  solution  of  such  problems  is  time-con- 
siuning  and  frequently  disappointing.  Circuitous  methods  are 
often  necessary  which  many  times  lead  the  zealous  amateur 
worker  into  blind  alleys.  It  may  be  glorious  to  spend  a  month 
of  earnest  effort  to  work  out  results  by  a  newly  invented  device, 
but  if  they  are  worthless  it  is  indeed  discouraging.  There  is 
no  glory  unless  success  is  at  last  attained.  The  writer  has 
nearly  200  pages  of  legal  notepaper  filled  with  the  mere  indi- 
cation of  methods  and  results  developed  in  the  course  of  this 
investigation,  and  the  mathematical  operations  to  carry  out 
the  methods  would  demand  a  far  greater  space.  It  has  often 
been  a  case  of  trial  and  error.  Perhaps  the  reason  the  task  has 
not  been  executed  earlier  was  that  the  veteran  statistician 
suspected  the  risks  involved  in  the  project  and  the  foolhardi- 
ness  of  the  undertaking. 

The  statistician  does  not  expect  absolute  accuracy  in  a 
set  of  statistical  results  because  he  knows  that  statistics 
is  the  science  of  estimates  and  that  the  final  figures  are 
only  approximations.    The  only  claim  that  a  statistical  in« 
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vestigator  dare  make  is  that  his  conclusions  come  close  to  the 
true  situation. 

The  writer  has  sought  to  work  out  scientific  methods  by 
means  of  which  the  problems  set  up  might  be  solved.  That 
there  is  such  close  conformity  in  several  sets  of  results  which 
were  worked  out  by  utterly  different  methods  is  the  most 
convincing  evidence  to  his  mind  that  the  conclusions  are  ap- 
proximately correct.  This  is  particularly  true  respecting  the 
rates  of  natiu-al  increase  attained  for  the  United  States.  Those 
worked  out  by  means  of  data  and  methods  quite  independent 
of  each  other  show  a  divergence  of  only  about  five  one  hun- 
dredths of  one  per  cent.  And  much  the  same  is  true  of  the 
division  rates  independently  obtained,  and  of  the  totals  of  the 
factor,  nu*al  migration,  resulting  from  several  distinct  opera- 
tions. 

I  made  certain  modifications  in  mortality  rates,  as  a  conces- 
sion to  Professor  Walter  F.  Willcox,  after  I  read  his  strictures 
on  low  mortality  rates  reported  by  some  of  our  western  states.* 
I  revised  my  estimates  in  several  states  for  botfi  rural  and 
urban  districts,  raising  them  somewhat  above  my  first  esti- 
mate. Since  the  rates  for  these  communities,  for  the  different 
divisions,  and  for  the  nation  are  the  weighted  averages  of  the 
local  rates,  the  final  rate  of  natiu*al  increase  for  the  nation  was 
only  slightly  lowered. 

No  doubt  the  general  scheme  adopted  here  will  undergo  a 
modification  in  certain  of  its  particulars  in  the  hands  of  critical 
investigators.  But  ihe  present  undertaking  should  serve  as 
a  foundation  and  point  of  departure  for  future  workers  in  the 
attainment  of  similar  results.  When  the  next  census  data 
are  made  available,  it  will  be  possible  to  apply  the  plan  devel- 
oped here  to  these  data  and  to  secure  results  with  a  minimum 
cost  in  time  and  labor. 

By  natural  increase  is  meant,  for  the  purposes  of  this  paper, 
the  increase  that  was  made  during  the  decade  1900-1910  by 
the  population  of  1900,  independent  of  the  gains  from  immi- 
gration. Since  my  chief  aim  is  to  reckon  the  potency  of  our 
various  population  areas  and  commimities,  the  factor  of  emi- 
gration must  be  considered,  since  to  disregard  it  would  be  to 

*QuAimtLT  PviucATioiii  of  the  Amerioan  Statistioal  Aaw)oifttioD,  VoL  XIV,  pp.  711-726. 
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distort  the  idea  of  our  real  producing  ability.  This  conception 
of  natiu-al  increase  differs  from  the  one  commonly  employed, 
since  the  latter  includes  all  actual  gains  by  natural  increase 
to  the  initial  population,  whether  due  to  its  own  reproductive 
processes  or  to  those  of  immigration.  ^ 

A  considerable  degree  of  positivity  attaches  to  the  rate  of 
natural  increase  estimated  for  the  nation  because  that  rate 
has  been  established  by  two  different  methods.  The  first 
method  consists  in  the  use  of  immigration  and  emigration  to 
determine  what  part  of  the  decennial  growth  of  population 
was  due  to  natural  increase  and  what  was  the  potency  of  the 
latter.  The  second  method  seeks  to  establish  birth  and  death 
rates  for  the  nation,  the  difference  between  the  birth  rate  and 
the  death  rate  being  the  rate  of  natural  increase.  It  will  be 
seen  that  two  different  estimates  of  the  birth  rate  are  em- 
ployed and  that  these  are  variants  of  the  second  method. 

The  national  population  in  1900  was  75,994,575;  in  1910  it 
was  91,972,266,  a  gain  of  15,977,691.*  This  increase  of  21.0  per 
cent,  can  not  be  the  rate  of  natural  increase  of  the  nation 
because  of  the  disturbing  factors  of  inmiigration  and  emigra- 
tion. 

The  factor  of  emigration  necessarily  enters  into  the  process 
of  estimating  the  rate  of  natural  increase  of  the  nation,  when 
the  determination  of  that  increase  involves  the  computation 
of  the  relative  force  of  the  various  causes  which  produce  gains 
and  losses  in  the  population.  Emigration  counts  as  a  loss 
factor,  but  nevertheless  it  is  a  positive  element  in  calculating 
the  potency  of  natiu-al  increase. 

Strange  as  it  may  seem  our  national  government  has  done 
practically  nothing  toward  recording  losses  of  our  permanent 
population.  It  keeps  a  record  of  emigrant  aUens,  but  statis- 
tics which  could  form  a  basis  of  judgment  as  to  the  amount  of 
emigration  of  citizens  are  scanty  and  only  within  the  last  few 
years  have  these  data  appeared.  Consequently  my  first 
attempt  at  estimating  the  force  of  this  factor  was  based  on  the 
statements  of  emigration  from  the  United  States  to  Canada 
pubUshed  by  the  Canadian  government.  The  results  of  the 
estimate  appeared  in  a  recent  article  in  the  Publications  of  the 

*Abstrftet  of  13th  Cenmu,  p.  22. 
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American  Statistical  Association.*  It  was  reckoned  that  dur- 
ing the  decade  1900-1910,  517,000  individuals  settled  in 
Canadat  and  that  enough  more  went  to  other  parts  of  the 
world  to  bring  the  total  emigration  up  to  550,000.  The  pres- 
ent calculations  indicate  that  this  amount  is  approximately 
correct. 

The  more  recent  reports  of  the  United  States  Commissioner 
General  of  ImmigrationJ  afford  data  from  which  an  approxi- 
mation can  be  made.  They  record  the  number  of  citizens  of 
the  United  States  annually  arriving  and  departing  at  ports  of 
entry  and  at  the  Canadian  boundary  stations.  During  the 
four  years,  1911-1914,  the  excess  of  departures  over  arrivals 
was  296,742.  For  a  ten  year  period  at  the  same  rate,  the 
excess  would  total  741,830.  Assuming  that  the  same  relative 
emigration  occurred  during  the  preceding  decade,  and  pro- 
portioning the  excess  to  the  average  population  of  that  decade, 
the  resulting  emigration  for  1900-1910  is  found  to  be  557,000. 
This  so  nearly  corresponds  to  my  previous  estimate  that  that 
estimate  may  be  used  unchanged. 

We  may  anticipate  the  rate  of  natural  increase  in  the  nation 
to  apply  to  this  amount  of  emigration  for  finding  its  total 
reducing  power  on  our  population.  Had  the  550,000  persons 
remained  in  the  United  States  their  number  would  have  been 
increased  by  one  half  of  13.7  per  cent,  making  the  total  loss 
588,000. 

Since  1820  immigration  has  been  an  increasing  factor  in  the 
growth  of  our  population.  The  United  States  has  exhibited 
the  most  rapid  rise  in  population  of  all  the  modern  nations, 
Russia  standing  as  a  close  second.  It  is  a  matter  of  great 
importance  to  determine  to  what  degree  our  national  popula- 
tion of  itself  contributes  to  this  remarkable  advance.  How 
far  will  immigration  account  for  the  decennial  rate  of  gain  of 
21  per  cent.? 

In  estimating  the  contribution  of  immigration,  since  I  am 
determining  the  potency  of  the  1900  population,  it  will  be 
necessary  to  reckon  the  decennial  net  immigration,  and  the 

•Sept.,  1915,  p.  645. 

flmmigntioii  Facts  and  Figxires,"  issued  by  the  Minister  of  the  Interior,  Ottawa,  Canada,  p.  8,  pret 
data  for  the  Canadian  estimate. 
^Reports  of  the  Commissioner  General  of  Immigration,  United  States,  1012,  p.  67,  and  1014,  p.  85. 
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natural  increase  for  that  immigrant  population.  The  first 
task  is  simple,  the  other  one  difficult  because  of  great  com- 
plications. 

The  United  States  Bureau  of  Census  estimates  the  net  immi- 
:gration  of  the  decade,  1900-1910,  as  5,250,000.*  TJiis  closely 
agrees  with  the  results  obtained  by  reckoning  that  80  per  cent, 
of  the  foreign  bom  within  the  United  States  in  1900  Uved  in 
the  United  States  in  1910t  and  subtracting  the  amount  from 
the  number  of  foreign  born  enumerated  in  1910.  This  gives 
A  net  immigration  of  approximately  5,243,000. 

It  is  necessary  to  discover  how  much  this  net  immigration 
is  incremented  by  its  own  natural  increase  during  the  decade 
in  question.  My  estimate  of  17.4  per  cent,  as  the  rate  of 
natural  increase  for  that  population  was  obtained  as  follows: 

The  birth  rate  for  immigrants  was  reckoned  by  taking  the 
European  birth  rates  of  Hungary,  Prussia,  Germany,  Italy, 
•  Great  Britain,  Norway,  Sweden  and  Denmark,  France,  Spain, 
Portugal,  and  Ireland,  nations  from  which  we  obtain  the  bulk 
of  our  foreign  population,  and  weighting  them  by  the  appro- 
priate populations  living  in  the  United  States.  This  was 
found  to  be  32.8  in  1900. J  Had  we  the  figures  for  Russia,  the 
Average  rate  doubtless  would  be  greater. 

This  average  rate  of  32.8  must  be  increased  because  of  the 
excessive  adultness  of  immigrants.  As  compared  with  the 
population  of  the  United  States  in  1910,  the  immigrants  of 
the  decade  ending  1910  were  59  per  cent,  more  adult,  that  is, 
were  of  the  fecund  age,  15  to  45,  to  an  extent  59  per  cent, 
greater  than  the  whole  population. §  So  increased,  the  birth 
rate  becomes  52.2. 

But  immigrants  have  a  preponderating  maleness.  I  esti- 
mate that  females  constitute  38.6  per  cent,  of  the  net  immi- 
grant population.il  Assuming  a  male  for  each  female,  there 
is  an  excess  of  22.8  per  cent,  of  males  over  females.  The  last 
resulting  rate,  reduced  by  this  percentage,  is  40.5.     It  is  pos- 

*Al»tnot  13th  Censos,  p.  101. 
tCenraa  1010.  PoluUtion,  Vol.  I,  p.  1017. 

tAbstnot  13th  Census,  p.  188.  and  Bailey.  Modem  Social  Conditions,  p.  07. 
lAbttraot  13th  Census,  p.  128. 

REstimate  from  Reports  Commission  General  of  Immigration,  United  States.  1000.  1010.  1011.  1012. 
4018. 
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sible  that  this  rate  is  too  low.*  On  the  other  hand,  since  the 
birth  rate  of  populations  migrating  to  communities  having 
higher  standards  of  living  tends  to  decrease  and  since  most  of 
the  immigrants  are  derived  from  rural  Europe  and  settle  in 
cities,  it  may  be  concluded  that  greater  economic  opportimi- 
ties  here  do  not  largely  increase  the  rate. 

A  further  estimate  is  necessary  before  this  rate  can  be  ap- 
plied to  the  immigrant  population.  The  net  immigration  of 
5,243,000  suffered  a  death  rate  during  the  decade,  the  dece- 
dents being  eligible  to  increasing  the  population  before  death. 
On  the  basis  of  the  average  mortality  rate  of  that  decade  there 
should  have  been  enough  decedents  to  swell  the  child  bearing 
immigration  to  5,651,000.  From  the  application  of  the  above 
birth  rate,  it  is  found  there  would  be  born  1,130,000  children 
during  that  period  of  time. 

But  the  children  born  to  immigrants  suffer  a  decrease  by 
death  during  the  ten  year  period.  According  to  a  probability 
curve  drawn  from  Forsythe's  Life  Tables,t  about  18  per  cent, 
of  the  population  dies  by  the  t^nth  year  of  age.  While  this 
rate  may  be  too  low  for  the  class  of  children  in  question  it  must 
be  used  because  of  the  dearth  of  other  figures.  This  reduces 
the  number  of  children  to  916,500.  Dividing  this  sum  by 
5,243,000,  the  decennial  increase  rate  for  the  immigrant  pop- 
ulation of  17.4  per  cent,  is  obtained.  As  the  result  of  this 
series  of  computations  concerning  immigration,  it  is  found  that 
there  is  a  numerical  population  value  of  the  specific  net  immi- 
gration amounting  to  6,159,000. 

The  entire  potency  of  the  1900  population  for  increase  is 
measured  by  decreasing  the  decennial  gain  in  population, 
15,977,691,  by  the  total  force  of  the  net  immigration,  6,159,000, 
and  increasing  the  result  in  turn  by  the  amount  of  emigration 
plus  its  increase,  588,000.  Dividing  the  resulting  10,407,000 
by  the  1900  population,  75,994,575,  the  resulting  percentage, 
13.7,  is  the  rate  expressing  the  power  of  that  population  ta 
reproduce. 

The  actual  increase,  however,  is  expressed  by  the  percentage 
obtained  by  disregarding  emigration  and  the  natural  increase 

*See  Ellwood,  Sodology  and  Modern  Social  Problems,  p.  176,  and  Report  of  Immigration  Commianon,. 
Vol.  2,  p.  497. 
tQuARTEBLT  PoBUCATiONS,  Affl.  Stat.  Aflsn.,  Sept.,  1014,  p.  234. 
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of  immigration,  a  percentage  of  almost  14.2.  This  latter  per- 
centage is  slightly  below  the  figure,  14.8,  suggested  by  the 
"  census  bureau  at  the  13th  census.*  And  the  potency  rate  of 
13.7  per  cent,  is  also  below  the  census  approximation  of  14.0. 

It  is  seen  that  immigration  contributes  a  large  share  of  the 
decennial  increase  of  population.  On  the  basis  of  the  fore- 
going estimate  its  contributing  power  is  21  — 13.7 -^  21  =34.7, 
practically  35  per  centi  During  the  three  decades,  1790-1820, 
previous  to  the  coming  of  immigrants  in  force,  the  decennial 
increase  of  population  averaged  34.5  per  cent.,  practically  all 
of  which  was  due  to  natural  increase.  That  rate,  less  the 
present  rate  of  13.7,  marks  the  decline  in  the  rate  of  natural 
increase,  a  decline  of  over  60  per  cent,  of  the  original  rate. 
The  earlier  rate  is  over  two  and  a  half  times  as  great  as  the 
present  rate.  The  consideration  of  the  decline  in  the  rate  of 
natural  increase  yields  a  more  direct  and  vivid  picture  of  the 
movement  of  a  modern  nation  in  the  direction  of  the  much 
discussed  "race  suicide"  than  does  a  study  of  the  decline  in 
the  birth  rate,  because,  unless  the  latter  is  accompanied  by 
similar  study  of  the  death  rate,  only  hazy  conclusions  can  be 
drawn.  For  real  race  suicide  occurs  only  when  the  death  rate 
exceeds  the  birth  rate. 

The  question,  as  to  whether  or  not  immigration  to  this 
nation  has  really  increased  our  population,  might  appear 
ridiculous  in  the  face  of  the  fact  that  during  the  last  census 
decade  that  influx  contributed  35  per  cent,  of  the  increase  of 
our  population,  and  likely  accoimted  for  quite  as  large  a  pro- 
portion of  the  gains  during  the  more  recent  preceding  decades. 
Yet  some  intelligent  students  of  the  question  have  so  held, 
claiming  that  had  not  the  immigrants  come  in  competitive 
numbers  our  national  rate  of  natural  increase  would  have 
continued  sufficiently  high  to  offset  our  gains  in  population 
from  immigration. 

The  fact  is,  however,  that  the  birth  rate  of  the  United  States 
was  decreasing  before  the  heavier  waves  of  immigration  struck 
our  population.  This  heavy  pressure  evidently  was  not  seri- 
ous prior  to  about  1850.  The  ratio  of  foreign  born  to  the 
population  at  that  date  was  1  foreign  born  person  to  9.5  of 

*Abrtnot  13th  Cenws,  p.  78. 
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the  population  in  general.  The  next  decade  it  rose  to  1 :7.6, 
from  which  it  has  not  greatly  varied  since  that  time.  The 
ratio  was  1 :19  in  1840  and  1 :48  in  1830.  The  two  latter  ratios 
are  estimated  on  the  basis  of  the  ratios  of  the  successive  decen- 
nial amounts  of  foreign  born  population  from  1850  to  1870. 
Oiu"  birth  rate  doubtless  would  have  decreased  had  there  been 
only  slight  or  no  immigration,  since  other  nations  which  have 
received  little  immigration  have  suffered  a  decided  decrease  of 
such  rate.  But  it  is  somewhat  apparent  that  immigration  haa 
affected  the  increase  rate  of  the  native  stock.  This  is  seen  in 
the  relation  of  the  frequency  curve  (Graph  I)  of  the  num- 
ber of  children  under  5  years  of  age  per  1,000  women  of  15  to 
44  years  of  age,  from  1850  to  1910,  to  the  curve  of  the  trend 
of  annual  immigration,  drawn  on  the  basis  of  a  thirteen  year 
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period,  for  the  same  time.*  The  variations  of  the  former 
synchronize  with  the  undulations  of  the  latter  in  a  striking 
manner.  Of  course,  it  is  possible  to  say  that  the  conditions 
which  cause  the  fluctuations  in  immigration  also  produce  simi- 
lar changes  in  the  rate  of  natural  increase.  No  doubt  there  is 
a  degree  of  truth  in  this  statement. 

Some  have  sought  to  demonstrate  that  it  is  urbanization 
which  lowers  the  rate  of  population  increase  rather  than  immi- 
gration. Thus  Goldenweiser  offers  selected  statistics  in  sup- 
port of  this  contention,  t  He  places  in  parallel  columns  the 
"percentage  of  population  living  in  the  cities  of  at  least  25,000 
inhabitants:  1900,"  the  "percentage  of  population  foreign 
born:  1900,"  and  the  "number  of  children  under  5  years  of 
age  per  1,000  native  white  women  15  to  44  years  of  age:  1900." 
Upon  inspection,  he  pronounces  an  apparent  correlation,  be- 
tween the  number  of  children  and  urbanization  rather  than 
between  the  former  and  immigration. 

The  correlation  he  considers  apparent  is  not  conclusive, 
however,  for  upon  application  of  the  scientific  principle  of 
correlation  to  his  data  it  is  discovered  that  the  coefficient  of 
correlation  in  favor  of  the  influence  of  immigration  on  the 
number  of  children  is  greater  than  is  that  of  lU'banization,  the 
former  being  .73  and  the  latter  .66.  J  While,  from  these  coeffi- 
cients, a  decisive  case  cannot  be  made  out  for  either  immi- 
gration or  urbanization  exclusively,  yet  since  the  coefficient 
for  inamigration  is  larger  than  that  for  urbanization  it  would 
appear  that  the  former  possesses  the  greater  causal  relation  to 
the  birth  rate. 

However,  should  we  regard  the  factor  of  foreign  born  popu- 
lation as  a  more  accurate  measure  of  the  pressure  exerted  on 
our  native  born  population  than  the  element  of  immigration, 
the  above  conclusion  drawn  from  Goldenweiser's  data  would 
have  to  be  reversed,  since  the  coefficient  of  correlation  between 
the  foreign  born  factor  and  the  number  of  children  to  1,000 

*For  estimates  of  number  of  children,  see  article  by  Walter  F.  Willcox,  Quartbklt  Pubucations  of  the 
American  Statistical  Association,  XII,  p.  491;  the  trend  of  immigration  was  made  from  data  given  in  the 
Reports  of  the  Commissioner  General  of  Immigration. 

fAmerican  Journal  of  Sociology,  Vol.  XVIII,  pp.  34S-350. 

tl  ddsire  to  acknowledge  my  indebtedness  to  my  colleague,  Dr.  George  R.  Davies,  for  suggesting  the 
correlation  between  the  frequency  curve  of  children  of  fecund  women  and  the  fluctuations  in  immigration, 
and  for  the  coefficients  of  ccnrelation  between  the  various  factors  in  Goldenweiser's  table. 
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women  of  child  bearing  age  is  only  .38.  Probably  there  is 
good  reason  for  thinking  of  the  pressure  exerted  by  the  foreign 
born  on  our  native  population  as  the  truer  index,  since  it  is  the 
permanent  factor  in  the  situation,  immigration  fluctuating 
according  to  conditions. 

No  doubt  immigration  has  been  a  factor  in  causing  a  reduc- 
tion of  the  birth  rate  in  the  United  States,  but  that  it  is  the 
sole  factor  cannot  be  sustained  in  the  face  of  the  fact  that 
other  states  and  nations  having  little  or  practically  no  immi- 
gration have  sustained  quite  as  large  or  greater  decrease  in 
their  birth  rates.  That  urbanization  is  an  important  causal 
factor  in  reducing  the  birth  rate  must  be  concluded  from  an 
inspection  of  the  decennial  rates  of  natural  increase  presented 
in  columns  8  and  9  of  Table  I.  When  it  is  noted  that  the  rural 
rate  is  almost  twice  the  urban  rate  for  the  nation  as  a  whole, 
that  in  only  one  division  does  the  latter  exceed  the  former, 
and  that  in  some  divisions  the  rural  rate  is  three  times  the 
urban  rate,  it  can  scarcely  be  doubted  that  the  factor  of  urban- 
ization is  the  most  important  cause  of  lowered  increase  rates. 
Urban  birth  rates  are  lower  than  rural  birth  rates  and  its  death 
rates  are  higher  than  those  of  the  latter. 

The  task  of  securing  rates  of  natural  increase  for  rural  and 
urban  communities  is  a  difficult  undertaking,  because  data  for 
their  immediate  determination  are  deficient.  Had  we  mor- 
tality and  birth  data  for  them  it  would  be  a  simple  matter  to 
obtain  their  difference.  But  trustworthy  registration  of  births 
obtains  for  only  New  England  and  a  few  cities  in  other  divi- 
sions, and  the  registration  area  for  deaths  embraces  only  about 
two  thirds  of  the  national  population,  many  states  and  some 
divisions  being  without  complete  registration.  And  while 
nothing  like  an  exact  estimate  can  be  made  in  view  of  these 
conditions,  I  believe  it  is  worth  while  to  make  an  initial  calcu- 
lation, trusting  to  time  either  to  perfect  it  or  to  develop 
complete  registration  of  births  and  deaths. 

One  method  of  securing  natural  increase  rates  for  rural  and 
urban  districts  is  to  find  a  substitute  method  of  deriving  births 
and  to  approximate  death  rates  in  states  not  having  them. 

If  the  census  reported  the  number  of  children  living  in  urban 
and  rural  communities  under  one  year  of  age,  we  need  only 
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to  discover  the  portion  of  children  who  had  died  to  obtain  the 
number  born.  But  the  best  the  census  does  is  to  give  the 
number  of  children  under  five  years  of  age  living  in  such  dis- 
tricts. 

By  the  use  of  a  frequency  curve  constructed  from  data  fur- 
nished by  Forsyth's  Life  Tables*  it  is  possible  to  calculate  the 
average  age  and  conversely  the  average  number  of  children 
who  died  within  the  five  year  age  group.  The  life  table  rep- 
resents the  elimination  by  death  obtaining  among  a  given 
number  of  persons  all  of  whom  begin  life  at  the  same  moment, 
and  it  might  appear  that  a  probability  curve  erected  on  such 
a  basis  would  misrepresent  a  curve  constructed  from  the  data 
of  an  actual  population  in  which  at  each  point  of  time,  during 
the  five  year  period,  infants  are  being  born.  But  an  analysis 
of  the  latter  data  shows  that  the  two  situations  are  similar 
and  that  their  pr6bability  curves  are  practically  identical. 
For  the  whole  United  States  population  such  a  curve  yields 
approximately  86  as  the  average  percentage  of  children,  out 
of  all  those  bom  during  the  five  years,  who  are  living:  con- 
versely the  average  percentage  dying  is  14. 

But  the  life  table  does  not  distinguish  between  cities  and 
coimtry  and  it  is  most  likely  that  child  mortality  is  somewhat 
greater  in  the  former  than  in  the  latter.  Evidently  the  rural 
percentage  should  be  less  and  the  lU'ban  percentage  more  than 
86.  The  approximately  correct  percentage  in  each  case  was 
determined  by  the  following  method  of  calculating  riu'al  and 
urban  mortality  rates  for  rural  and  urban  children  under  1 
year  of  age,  discovering  their  ratio,  and  applying  it  to  the  five 
year  age  group. 

Of  the  Negro  population,  2.6  per  cent,  and  of  the  white,  2.4 
per  cent.,  are  under  1  year  of  age.f  But  the  application  of  2.4 
per  cent,  to  both  rural  and  urban  populations  does  not  yield 
the  total  number  of  children  of  that  age.  For  the  national 
population,  also,  9.9  per  cent,  of  the  urban  and  13.0  per  cent, 
of  the  rural  are  imder  5  years  of  age.  The  same  disproportion 
must  be  true  of  children  under  1  in  the  groups,  since  the  ratio 
of  registered  deaths  in  rural  districts  of  the  one  year  and  five 

^QvAmRLT  PuBUO&Tioin,  Am.  Stat.  AjsDh  Sept.,  1014,  pp.  228-285. 
1Censiiil010,yol.I,p.814. 
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year  age  groups  and  that  in  urban  districts  of  similar  age  groups 
are  almost  identical,  being  72.0  and  71.3,  respectively.  Hence, 
with  2.4  per  cent,  as  a  basis,  multiples  which,  applied  to  urban 
and  rural  populations,  will  produce  the  census  number  of  chil- 
dren under  1  year  of  age,  may  be  obtained  by  trying  out  2.39, 
2.38,  etc.,  for  urban  and  2.41,  2.42,  etc.,  for  rural.  It  is  found 
that  2.25  applied  to  the  urban  population  and  2.55  applied  to 
the  rural  population  produce  the  census  number  of  children 
under  1,  a  difference  of  6.2  per  cent,  in  favor  of  the  rural.  Pro- 
ceeding in  the  same  nanner  relative  to  Negro  infants,  the  cor- 
responding rates  of  2.2  and  2.8  are  established. 

From  the  Mortality  Report*  it  is  possible  to  estimate  the 
number  of  Negro  children  who  survived  at  the  end  of  a  year 
by  taking  2.8  per  cent,  of  the  rural  and  2.2  per  cent,  of  the 
urban  population,  and  by  the  use  of  the  number  of  deaths 
reported  in  each  case,  estimate  the  infant^  death  rates.  The 
consequent  rural  Negro  infant  death  rate  is  11.6,  and  the 
urban  rate  is  18.7.  The  rates  established  for  white  infants 
are:  rural,  7.96;  urban,  11.9.  Weighting  the  rural  rates  in 
each  case  by  their  respective  white  and  Negro  populations  and 
treating  the  urban  rates  in  like  manner,  there  ensues  a  rural 
infant  death  rate  of  8.5  and  an  urban  rate  of  12.3.  Should 
we  desire  to  weight  these  in  turn  by  their  respective  popula- 
tions, a  national  infant  death  rate  of  10.25  is  established. 

Granting  that  the  same  difference  between  the  rural  and 
urban  death  rate  for  children  under  5  exists  as  for  those  under 
1,  it  is  not  diflScult  to  determine  how  the  previously  obtained 
86  per  cent.,  the  average  percentage  of  children  under  5  who 
are  living  out  of  all  who  were  born,  is  to  be  distributed  to  rural 

and  urban  groups.   For  if  (91.5+87.7)  -5-2=89.4,  then?i^=  86. 

Then  91.5  :  87.7  ::x  :y.  Whence  z  equals  approximately  88 
and  y  equals  approximately  84.  Hence  the  average  percentage 
of  rural  children  under  5  who  survive  is  88,  that  of  urban  chil- 
dren, 84. 

We  may  proceed  now  to  apply  these  rates  to  rural  and  urban 
populations.     In  1910  there  were  4,200,291  urban  children 
under  5  years  of  age.     Since  these  represent  84  per  cent,  of 
non,p.ifio. 
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those  bom,  the  number  of  births  must  have  been  5,000,000. 
Dividing  this  number  by  the  urban  population  midway  be- 
tween 1907-1908,  a  rate  of  25.2  is  secured  as  the  birth  rate. 
Proceeding  to  apply  the  rural  percentage,  88,  in  the  same  man- 
ner,  a  rural  rate  of  30.3  is  obtained. 

As  a  result  of  applying  84  per  cent,  to  the  urban  population 
of  each  of  the  divisions  of  the  United  States  and  88  per  cent, 
to  their  rural  populations,  urban  and  rural  birth  rates  are 
established  for  the  nine  divisions.  These  birth  rates  will  be 
foimd  in  colunms  1  and  2  of  the  accompanying  table.  Table  I. 
Column  3  contains  the  birth  rates  of  the  several  division 
populations.  These  rates  were  established  by  weighting  the 
nu'al  and  urban  rates  with  the  rural  and  urban  populations  of 
1900.  It  is  seen  that  division  nu'al  birth  rates  have  a  range  of 
over  16,  the  lowest  being  21.0,  New  England,  and  the  highest, 
36.4,  West  South  Central.  There  is  a  much  smaller  range  in 
the  urban  communities,  the  Pacific  being  the  lowest,  20.4  and 
the  West  South  Central  the  highest,  27.0.  As  to  division  rates, 
the  Pacific  has  the  lowest,  23.1,  the  West  South  Central  the 
highest,  34.1.  To  most  persons  it  will  be  a  surprise  to  learn 
that  the  Pacific  division  has  a  lower  birth  rate  than  New  Eng- 
land. 

TABLE  I. 

BATES  OF  BIBTH,  DEATH.  AND  NATURAL  INCREASE  IN  THE  UNITED  STATES  FOR 
THE  DECADE  190&-1910. 


Birth  Rate. 

Death  Rate. 

Rate  Natural  Inereaee. 

DlTMBOn. 

Roral. 

Uriian. 

Total. 

Rural. 

Urban. 

Total. 

Rural. 

Urban. 

Preient 
Eitimate. 

Children's 

Bureau 

Eitimate. 

Total 

NewEnsland.. 
MkldleAtiantie 
Eaet  North 

Central 

Weit  North 

Central 

Sooth  Atlantic . 
Eaet  Sooth 

Central 

Weit  Sooth 

Central 

Moontain 

Fteifie 

21.0 
25.6 

25.2 

28.4 
34.4 

34.4 

3«.4 
31.« 
24.« 

24.4 
26.4 

24.7 

22.6 
25.4 

25.4 

27.0 
25.6 
20.4 

23.6 
26.0 

25.2 

26.8 
82.1 

82.2 

34.1 
29.4 
23.1 

24.4 
.26.2 

24.2 

25.6 
31.2 

31.6 

82.2 
27.0 
10.0 

16.0 
14.8 

12.8 

10.8 
15.6 

14.7 

12.5 
10.5 
12.0 

17.1 
16.8 

13.9 

12.4 
19.4 

18.0 

16.8 
15.0 
13.8 

16.9 
16.2 

18.4 

11.0 
16.4 

15.3 

13.4 
12.1 
18.0 

5.0 
10.7 

12.4 

18.1 
18.9 

19.7 

23.9 
21.1 
12.6 

7.8 
9.6 

10.8 

10.1 
6.0 

7.4 

10.2 
10.5 
6.6 

6.8 
10.4 

11.6 

15.8 
16.0 

17.8 

21.6 
17.6 
98 

United  State* 

10.4 

25.2 

28.6 

(27.1) 

13.5 

16.4 

14.7 

16.9 

8.8 

18.65 
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It  will  be  noted  that  the  New  England  and  Middle  Atlantic 
divisions  are  the  only  ones  in  which  the  rural  birth  rates  are 
lower  than  the  urban.  This  is  probably  due  to  the  large  for- 
eign born  population,  chiefly  urban,  with  its  high  birth  rate. 
The  Southern  divisions  generally,  show  a  much  greater  differ- 
ence in  this  respect  than  do  any  other  divisions,  the  disparity 
arising  from  large  variations  in  the  rural  rates,  there  being  no 
pronounced  fluctuations  in  the  urban  rates.  The  presence  of 
the  prolific  Negro  population  in  those  divisions  doubtless 
accounts  for  this  condition. 

With  the  above  division  birth  rates  may  be  compared  the 
estimates  of  the  United  States  Children's  Bureau.*  The  fourth 
column,  Table  I,  contains  these  estimates.  That  for  the 
United  States  in  this  column  results  from  totaling  the  niunber 
of  children  reported  for  the  various  divisions  and  dividing  by 
the  population  of  the  United  States.  The  two  sets  of  esti- 
mates are  not  far  apart,  save  in  the  last  three  divisions.  The 
author's  estimate  is,  however,  supported  by  the  following  evi- 
dence: First,  the  rate  for  the  nation,  28.0,  obtained  by  weight- 
ing the  division  rural  and  urban  rates  is  almost  identical  with 
the  national  rate,  28.1,  secured  by  obtaining  separate  birth 
rates  on  the  basis  of  the  total  number  of  rural  and  urban  chil- 
dren under  5  in  the  whole  nation  and  proceeding  to  weight 
them.  Second,  these  rates  agree  with  that  obtained  by  treat- 
ing the  children  of  the  nation,  irrespective  of  divisions,  and  of 
the  rural  and  urban  communities.  Third,  the  rate  of  natural 
increase  for  the  United  States  as  determined  in  the  earlier 
part  of  this  paper,  is  almost  identical  with  that  obtained  by 
the  use  of  the  birth  and  death  rates  presented  in  Table  I. 

As  has  been  indicated,  the  mortaUty  rates  contained  in  the 
United  States  MortaUty  Reports,  cover  only  about  two  thirds 
of  the  national  population,  none  being  available  for  many 
states  and  for  one  entire  division.  Yet  the  distribution  of  the 
area  from  which  reports  are  made  is  such  that  a  mortality  rate 
may  be  approximated  for  neighboring  and  similar  areas.  Space 
does  not  permit  of  giving  the  reasons  for  my  estimates  for  the 
various  states  that  do  not  report  on  mortaUty.  Suffice  to  say, 
I  have  given  each  state  careful  attention. 

^irth  Registration,  Monograph  No.  1. 3d  edition,  1914,  p.  18. 
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The  mortality  estimates  in  Table  I  were  made  on  the  basis 
of  the  data  given  in  the  Statistical  Abstract  of  the  United 
States.*  Colimin  5  presents  the  simple  average  of  published 
and  approximated  mortality  rates  of  the  states  as  urban  rates 
by  divisions,  and  column  6  contains  the  same  results  for  urban 
communities  by  divisions.  The  rates  presented  in  column  7 
were  obtained  by  weighting  the  rural  and  urban  rates  in  col- 
mnns  5  and  6.  The  national  rural  and  urban  death  rates  are 
the  average  for  the  five  years,  1906-1910,  that  for  the  nation 
as  a  whole  represents  the  weighting  of  all  the  division  riu-al 
and  urban  rates. 

The  rates  for  the  West  North  Central  and  the  Mountain 
divisions  seem  low.  It  is  possible  that  they  are  too  low,  but  it 
is  to  be  remembered  that  it  is  altogether  probable  that  both  the 
climatic  conditions  and  the  age  distribution  of  the  populations 
of  these  divisions  are  favorable  to  the  existence  of  low  rates. 
The  reports  of  mortality  from  such  states  as  make  reports  may 
all  be  wrong,  but  the  reports  we  get  certainly  indicate  that 
the  conditions  of  life  in  those  sections  favor  longevity. 

Colunms  8,  9,  and  10  of  Table  I,  embody  the  results,  for 
most  part,  derived  from  a  treatment  of  the  rates  contained  in 
the  columns  under  Birth  Rate  and  Death  Rate.  The  rural 
column  exhibits  a  relatively  steady  increase  of  rates,  beginning 
with  New  England  and  proceeding  toward  the  Pacific.  A 
vast  fluctuation  in  these  rates  is  obvious,  those  of  the  West 
South  Central  and  Mountain  divisions  being  from  four  to 
five  times  the  New  England  rural  rate.  It  is  seen,  that 
should  the  indicated  rate  persist,  the  West  South  Central  divi- 
sion would  almost  double  its  population  in  four  decades  by 
natural  increase  alone.  In  the  same  manner  it  would  require 
New  England  200  years  to  accomplish  that  result. 

The  urban  column  offers  its  surprises  in  that  three  other 
divisions  show  as  low  a  rate  of  natural  increase  as  either  New 
England  or  the  Middle  Atlantic.  Since  the  Negro  population 
in  the  South  is  largely  a  rural  population,  it  is  plain  that  the 
native  white  stock  of  the  southeastern  divisions  are  multiply- 
ing about  as  slowly  as  is  that  of  rural  New  England.  The 
native  white  stock  of  urban  New  England  is  doubtless  in  the 

•1913.  pp.  74-75. 
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same  or  even  in  a  less  fecund  condition,  since  its  urban  rate  is 
largely  sustained  by  the  more  prolific  immigrant  stock.  It  is 
also  noteworthy  that  the  Pacific  urban  rate  is  less  than  that  of 
New  England.  This  is  partly  due  to  the  fact  that  the  popu- 
lation of  this  division  contains  an  unusually  large  percentage 
of  individuals  from  25  to  44  years  of  age  and  of  unmarried 
males  and  females.  It  is  probable  also  that  the  native  stock 
has  approximately  the  same  tendency  toward  inf ecundity  ex- 
hibited in  New  England  and  the  southeastern  cities. 

The  national  rural  and  urban  rates  in  each  instance  are 
derived  in  the  same  manner  as  are  the  division  rural  and  urban 
rates,  by  taking  the  difference  between  the  national  birth  and 
death  rates.  It  certainly  is  a  matter  of  surprise  that  the  riu-al 
rate  is  almost  double  the  iu*ban  rate.  The  assumption  which 
is  found  repeatedly  in  published  works  is  that  the  urban  birth 
rate  exceeds  the  rural  rate,  and  the  conclusion  is  usually  drawn 
that  the  natural  increase  of  the  former  is  consequently  greater. 

The  total  rates  of  natural  increase  are  the  weighted  aver- 
ages of  the  rural  and  urban  rates,  division  by  division.  As 
in  the  case  of  the  rural  column,  a  progression  is  noticed  in  the 
size  of  the  rates  from  New  England  down  to  the  West  South 
Central  division,  a  decline  occurring  after  that.  The  Pacific 
rate  approximates  that  of  the  Middle  Atlantic.  That  of  the 
West  South  Central  division  is  more  than  three  times  that  of 
New  England  and  over  twice  that  of  the  Middle  Atlantic  or 
the  Pacific.  Those  who  believe  in  economic  determinism  will 
find  comfort  in  this  column,  for  it  is  apparent  that  the  rate  of 
natural  increase  largely  follows  the  pressure  or  freedom  from 
pressure  of  economic  opportunities.  However,  a  second 
thought  reveals  the  fact  that  race  and  standards  of  culture 
play  a  large  r61e,  because  the  highest  rates  are  in  the  division 
that  include  the  bulk  of  the  Negroes,  where  heavy  breeding 
occurs  in  spite  of  their  backward  economic  conditions. 

.When  the  results  embodied  in  the  last  three  columns  of 
Table  I,  especially  those  of  the  rural  and  urban  rates,  were 
obtained,  the  writer  was  inclined  to  think  a  huge  mistake  had 
been  made.  But  a  careful  and  repeated  reexamination  of  the 
data  and  processes  on  which  the  results  depend  compel  him  to 
think  the  findings  are  essentially  true.     Should  it  be  said  that 
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the  birth  rates  are  too  high  or  too  low,  the  reply  is  that  they 
must  be  so  for  all  of  the  divisions,  for  the  same  method  was 
applied  to  all  data  alike.  And  should  it  be  said  that  the  mor- 
tality rates  for  certain  of  the  divisions  are  too  low,  the  answer 
is  that  then  they  are  too  low  alike  for  the  rural  and  urban 
communities  of  the  divisions,  for  the  same  method  was  applied 
in  every  case.  The  result  would  be  that  there  might  be  a 
small  modification  of  urban  and  rural  death  rates  in  some  divi- 
sions, and  a  sUght  lessening  of  the  natural  increase  rates  in 
general  due  to  a  uniform  reduction  of  the  birth  rates.  But 
the  results  would  not  be  changed  greatly.  Consequently, 
Table  I  gives  a  comprehensive  and,  I  believe,  a  fairly  accurate 
picture  of  the  situation  for  the  United  States  as  a  whole,  for 
the  several  divisions,  and  for  rural  and  urban  communities  as 
regards  the  vital  facts  of  natural  increase. 

In  concluding  this  treatment  of  natural  increase,  I  desire 
to  remark  on  the  close  agreement  existing  between  the  rate 
of  natural  increase,  13.65,  to  be  found  at  the  foot  of  column 
10,  Table  I,  and  that  of  13.7  obtained  by  an  analysis  of  the 
population  increase  between  1900  and  1910  into  its  factors  of 
emigration,  immigration,  and  native  born.  The  latter  per- 
centage, 13.7,  was  first  obtained  and  the  fact  that  the  former 
percentage  was*  so  nearly  identical  was  regarded  as  an  indica- 
tion that  the  methods  by  which  it  was  secured  were  reliable. 
To  the  writer,  this  agreement  is  no  small  evidence  that  the 
birth  rates  and  the  death  rates  contained  in  Table  I  are  approx- 
imately correct.  Were  they  considerably  modified  the  result- 
ing rate  of  natural  increase  for  the  nation  would,  by  the  amount 
of  the  modification,  fail  to  agree  with  the  first  established  rate. 

One  of  the  most  interesting  undertakings  in  the  field  of  the 
statistics  of  population  is  that  which  deals  with  the  factors 
that  account  for  growth  of  population  and  seeks  to  accord  to 
each  one  its  relative  force  in  producing  the  change.  Little 
of  a  scientific  analytical  character  has  been  done  toward  the 
accomplishment  of  this  object  and  the  territory  is  practically 
a  virgin  one.  We  know  relatively  nothing  in  an  exact  way 
regarding  the  forces  at  work  in  the  population  of  our  nation 
imtil  this  task  is  accomplished,  and  the  hope  of  contributing 
something  that  will  serve  as  a  foundation  for  further  attain- 
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ments  in  that  direction  is  a  suflScient  spur  to  drive  a  worker 
into  this  complicated  and  difficult  field. 

The  elements  that  enter  into  the  rm-al  and  urban  changes  of 
our  national  population  in  the  direction  of  determining  its 
growth  are:  natural  increase,  emigration,  immigration,  incor- 
poration, and  rural  migration. 

In  round  numbers  the  increase  of  urban  population  during 
the  last  census  decade  was  11,826,000.  This  is  to  be  credited 
to  incorporation,  immigration,  and  natural  increase.  Had  it 
not  been  for  emigration  the  gain  would  have  been  larger.  This 
emigration  from  urban  districts  amounted  to  294,000,  there- 
fore the  potential  urban  increase  for  the  decade  totals 
12,120,000. 

According  to  the  Census,  incorporation  means  three  things: 
the  addition  of  suburban  territory  to  urban  districts;  the 
growth  of  rural  villages  past  the  2,500  population  point,  the 
dividing  line  between  rural  and  urban  communities;  and  the 
faUing  back  of  some  urban  communities  into  the  rural  class. 
During  the  decade,  ending  1910,  approximately  813,000  inhab- 
itants passed  over  into  the  urban  group  according  to  the  census 
figures.  Computing  the  increase  of  this  population  by  apply- 
ing the  national  natural  increase  rate  already  established,  the 
final  urban  increment  by  incorporation  is  found  to  be  924,000, 
or  7.8  per  cent,  of  the  urban  increase. 

Immigration  is  the  largest  factor  in  accoimting  for  the  in- 
crease of  lu-ban  population.  The  foreign  born  population  of 
the  United  States  in  1900  was  10,341,276;  in  1910,  13,515,886. 
In  1900,  66.8  per  cent,  of  the  white  foreign  born  population 
was  urban,  and  in  1910,  72.2  per  cent.  Consequently  the 
urban  foreign  born  in  1900  must  have  been  6,908,000  and  that 
of  1910,  9,745,000.  To  the  former  number  belongs  also  that 
portion  of  the  foreign  born  rural  population  which  became 
urban  by  1910,  a  sum  of  111,000,  swelling  the  1900  urban 
foreign  born  population  to  7,019,000.  Since,  as  we  have  seen, 
but  80  per  cent,  of  this  population  remains  by  1910,  or  5,615,000 
the  net  immigration  for  the  decade  was  4,130,000.  Increasing 
this  sum  by  17.4  per  cent.,  the  rate  formerly  established  to 
represent  the  decennial  natural  increase  of  immigrants,  it  is 
found  that  the  national  urban  population  was  enlarged  by 
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reason  of  immigration,  by  4,849,000,  or  41  per  cent,  of  the 
total  urban  gain. 

How  far  is  the  urban  gain  in  population  to  be  accounted  for 
by  the  natural  increase  of  the  population  resident  in  lu-ban 
districts  in  1900?  Oiu*  urban  rate  of  natural  increase  has  been 
established  during  the  preceding  treatment  (See  Table  I,  col- 
umn 9).  Applying  this  rate,  8.8  per  cent.,  to  the  lu-ban  popu- 
lation of  1900,  30,797,000,  gives  2,710,000  as  the  amoimt  of 
such  natural  increase.  But  since  lu-ban  populations  sustained 
a  decennial  loss  of  294,000  by  reason  of  emigration  and  since,  it 
may  be  assumed,  this  toss  was  sustained  chiefly  by  the  popu- 
lation that  was  present  in  1900,  the  amount  of  natural  increase 
may  be  diminished  by  the  amoimt  of  emigration,  leaving  a 
balance  of  2,426,000  to  be  assigned  to  natural  increase.  This 
represents  20.5  per  cent,  of  the  urban  decennial  gain. 

It  is  now  possible  to  estimate  the  amoimt  of  rural  immigra- 
tion by  taking  the  difference  between  the  sum  of  the  ascer- 
tained factors  and  the  decennial  urban  increase.  In  round 
numbers  this  amount  is  3,637,000,  or  30.7  per  cent.  Hence 
we  may  gather  the  results  in  Table  II: 


TABLE  U. 
FACTORS  OP  URBAN  INCREASE  FOR  THE  UNITED  STATES  AS  A  WHOLE.  1900-1910. 

Fftctor. 

Amount. 

Per  Cent,  of  Urban  InorMoe. 

Inoorportttaon 

924,000 
4349,000 
2,426,000 
8,637,000 

7.8 

wiPS^T 

41.0 

N^t^inlfnirrNK 

20.6 

Rumi  i]nientiffn ,  , .  /. 

80.7 

Total. 

11,826,000 

100.0 

The  results  of  this  table  may  be  presented  in  graphic  form. 

The  proportion  of  these  urban  factors  to  each  other  differs 
but  slightly  from  that  given  in  the  published  estimate*  pre- 
viously referred  to.  But  my  figures  vary  widely  from  those 
given  by  Mr.  Earl  Clark  in  his  paper  "Contributions  to  Urban 
Growth."t  Mr.  Clark  did  not  seek,  however,  to  estimate  the 
amount  net  immigration  is  swelled  by  its  own  natural  increase 
which  is  found  to  represent  over  718,000  persons.^  Neither 

*8ee  QuABTnbT  Pubuoatiohs  of  the  Am.  SUt.  AsBn..  Sept..  1915.  p.  649. 
tiU({..p.671. 
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GRAPH  II.    RELATIVE  FORCE  OF   FACTORS   DETERMINING    URBAN   IN- 
CREASE IN  THE  UNITED  STATES,  1900-1910. 


did  he  deal  with  the  factor  of  incorporation  which  we  have 
seen  affects  the  situation  in  various  ways,  although  he  excludes 
the  incorporated  population  from  his  total  urban  increase. 
It  may  be  said  further,  that  he  did  not  have  the  advantage 
of  the  detailed  results  of  the  work  on  natural  increase  of 
population  which  are  presented  in  this  paper. 

It  will  not  be  necessary  to  indicate  the  detailed  calculations 
made  in  arriving  at  the  results  representing  the  factors  con- 
cerned in  the  rural  increase  for  the  United  States  during  the 
decade.  The  methods  and  processes  were  in  general  similar 
to  those  involved  in  the  urban  analysis.  It  is  well  to  note, 
however,  that  both  incorporation  and  rural  migration  in  Table 
II  represents  rural  losses,  in  addition  to  the  factor,  emigration. 
Thus,  to  secure  rural  migration,  from  the  sum  of  immigration 
and  natural  increase  is  taken  the  sum  of  incorporation,  emi- 
gration, and  census  estimate  of  rural  increase. 

These  amounts  are  as  follows:  Immigration,  1,290,000; 
natural  increase  at  rate  16.9,  7,638,000;   total  gain  in  popu- 
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lation,  8,928,000.  From  this  is  taken:  Census  increase, 
4,151,000*;  incorporation,  924,000;  emigration,  294,000;  total, 
5,369,000.  The  difference,  which  represents  riu-al  migration, 
is  3,559,000. 

The  results  of  rural  analysis  for  the  nation  as  a  whole  are 
embodied  in  the  following  table: 

TABLE  ra. 

FACTORS  OF  RURAL  INCREASE  FOR  THE  UNITED  STATES  AS  A  WHOLE,  1900-1910. 


Faeton. 

Amount. 

Per  Ceat.  of  Cenfua  Inewie. 

Immicntion 

1,290,000 
23«1,000 

31.0 

Nfttonl  in«mM 

69.0 

ToUl 

4.161.000 

100.0 

^              AV«W. 

It  is  observed  that  only  about  37.5  per  cent,  of  natural 
increase  of  rural  communities  is  devoted  to  accounting  for  the 
Census  increase,  the  remainder  being  accounted  for  under  the 
three  factors  of  loss:  emigration,  incorporation,  and  rural 
migration.  It  must  also  be  noted  that  the  total  rural  increase 
is  not  the  Census  statement  of  increase  but  an  amount  derived 
by  subtracting  the  rural  population  of  1900  living  in  territory 
that  was  rural  in  1900  from  the  rural  population  living  in  rural 
territory  in  1910.  This  is  made  necessary  to  permit  the  use  of 
the  factor  of  incorporation  in  estimating  the  force  of  rural 
migration.  A  difference  of  over  80,000  appears  between  the 
estimates  of  rural  migration  made  for  rural  and  urban  popu- 
lations. We  shall  find  further  variations  from  both  of  these 
estimates,  as  for  the  other  factors,  when  we  arrive  at  a  closer 
analysis  of  rural  and  urban  populations  by  divisions.  Such 
variations  are  to  be  expected  because  of  some  uncertain  ele- 
ments in  the  computations,  but  it  is  hoped  that  they  do  not 
greatly  militate  against  the  value  of  the  estimates. 

It  might  seem  a  perfectly  simple  matter,  since  the  force  of 
each  of  the  various  factors  has  been  determined  for  the  nation 
relative  to  urban  and  rural  districts,  to  apply  the  results  to 
the  divisions.  But  a  consideration  of  a  single  division  reveals 
new  diflSculties.     Thus,  how  is  emigration  to  be  distributed 

*Al»tnet  13th  Ceum.  1910,  p.  66. 
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among  the  several  divisions  so  that  each  shall  have  its  actual 
amount?  And  what  is  to  be  done  with  the  new  element  in  the 
situation,  namely,  the  interdivision  migration  of  native  bom 
persons? 

To  treat  in  detail  each  division,  and  to  do  the  same  for  the 
urban  and  rural  districts  in  each  division,  would  require  too 
much  space.  We  shall  have  to  be  satisfied  with  a  somewhat 
syncopated  handling  of  a  single  division  and  the  presentation 
of  the  results  from  the  other  divisions  in  a  comprehensive 
table.  Divisions  as  a  whole  will  first  be  considered;  then  a 
treatment  of  their  lu-ban  and  rural  districts  will  be  undertaken. 

I  have  selected  the  Middle  Atlantic  division  to  illustrate  the 
method  of  making  estimates.  Any  other  division  would  do 
equally  well,  since  a  uniform  method  is  employed.  The  force 
of  immigration  is  ascertained  exactly  as  it  was  for  the  nation 
as  a  whole,  and  for  the  national  rural  and  lu-ban  districts. 
The  net  immigration  for  the  decade  so  ascertained  is  2,197,466, 
its  natural  increase  at  17.4  per  cent,  is  382,000,  giving  a 
total  immigrant  contribution  beyond  the  population  of  1900 
of  2,579,000.  Since  the  increase  of  population  for  the  division 
as  recorded  by  the  Census  was  3,861,214,  immigration  with  its 
natural  increase  constitutes  about  67.0  per  cent,  of  such  in- 
crease. 

Since  emigration  enters  into  the  calculation  of  the  potency 
for  natural  increase  of  the  1900  population  it  must  be  regarded. 
Had  we  to  consider  only  accounting  for  the  Census  amoimt  of 
increase  it  might  be  disregarded.  Its  consideration  also  is 
demanded  as  a  foundation  for  calculations  relative  to  the 
factor  of  rural  migration  to  be  determined  hereafter. 

There  is  no  certain  indication  for  distributing  the  effect  of 
emigration  among  the  divisions.  One  might  expect  that  the 
drain  from  some  divisions  would  be  proportionately  larger 
than  from  others.  I  have  made  calculations  for  all  entire 
divisions,  as  well  as  for  their  respective  separate  rural  and 
urban  parts  on  the  basis  of  several  different  assumptions. 
The  criterion  of  availability  applied  to  these  methods,  as  also 
of  those  regarding  the  various  modes  of  treating  interdivision 
migration  of  native  born  Americans,  has  been  their  effect  on 
the  amount  of  rural  migration  as  separately  determined  for 
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rural  and  urban  regions  (Tables  II  and  III) .  In  each  case,  I  have 
concluded  that  the  one  which  secured  most  nearly  identical 
sums  of  rural  migration  in  the  respective  divisions  when  deter- 
mined by  the  two  processes  of  analysis,  rural  and  urban,  was 
the  one  most  nearly  correct.  As  a  consequence  I  have  returned 
to  my  initial  plan  of  distributing  the  effects  of  emigration 
among  the  divisions  in  proportion  to  their  population,  and 
within  divisions  between  urban  and  rural  according  to  their 
respective  populations. 

In  1910  the  rural  and  urban  populations  of  the  United  States 
were  so  nearly  equal  that  the  sum  of  emigration  was  halved 
and  an  equal  portion  allotted  to  city  and  country  aUke.  Since 
the  total  amount,  not  increased  by  natural  gains,  was  esti- 
mated at  550,000,  urban  and  rural  regions  would  each  suffer 
a  loss  of  275,000.  Middle  Atlantic  urban  population  in  1910 
formed  32.2  per  cent,  of  the  total  national  urban;  hence  its 
allowance  of  emigration  was  88,500.  In  like  manner  riu-al 
Middle  Atlantic,  since  its  population  was  11.3  per  cent,  of  the 
national  rural,  was  assigned  31,050.  Since  the  decennial  urban 
rate  of  natiu-al  increase  is  9.6  per  cent.  (Table  I)  and  the 
rural  10.7,  the  assigned  sums  are  increased  to  93,400  and 
32,650,  respectively.  The  urban  amount,  93,400,  constitutes 
approximately  2.4  per  cent,  of  the  Census  increase  of  the  divi- 
sibn. 

According  to  the  Census  report*  Middle  Atlantic,  in  1910, 
had  932,467  more  persons  born  within  the  division  who  lived 
outside  it  than  it  had  native  born  of  other  divisions  living 
within  itself.  But  compared  with'  the  record  of  1900,  when 
the  difference  against  Middle  Atlantic  was  1,088,150,  the 
division  really  gained  in  native  born;  that  is,  the  division 
was  155,683  better  off  in  1910  than  in  1900.  The  first  assump- 
tion likely  would  be  that  the  latter  amount  is  the  sum  we 
need  and  represents  a  gain  in  population.  But,  as  is  the  case 
with  other  factors,  logical  analysis  of  the  situation  is  found  to 
be  necessary  in  order  that  the  true  force  of  the  migration  of 
this  element  may  be  discovered. 

Each  division  relative  to  the  native  born  migrant  must  be 
viewed  and  treated  just  as  the  nation  is  viewed  and  treated 
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relative  to  foreign  born.  There  is  an  inflow  and  an  outflow^ 
births  and  deaths,  and  these  modifying  factors  must  be  meas- 
ured. Hence  a  Rouble  analysis  must  be  made;  one  for  those 
born  in  the  division  but  living  outside  for  1900  and  1910, 
and  one  for  those  born  outside  but  living  within  for  both  dates.* 

For  Middle  Atlantic  in  1900,  persons  born  in  the  division 
but  Uving  outside  numbered  1,808,060.  These  would  suffer 
inroads  by  death  during  the  decade,  and  I  have  used  the  na- 
tional decennial  death  rate  of  15  per  cent,  for  all  divisions.  I 
consider  this  better  than  the  separate  division  mortaUty  rates, 
since  there  is  no  way  of  knowing  what  length  of  time  the  mi- 
grants have  been  acted  on  by  the  local  rate.  Consequently 
only  1,538,000  are  Uving  by  1910.  In  1910,  those  who  are 
bom  in  the  division  but  live  outside  it  number  1,881,406. 
The  difference,  343,400,  between  this  sum  and  1,538,000  rep- 
resents the  gain  in  the  number  living  outside  the  division. 

In  the  same  manner,  persons  born  outside  Middle  Atlantic 
living  inside  in  1900  nimibered  719,910  of  whom  620,000  are 
Uving  in  1910.  Persons  of  the  same  character  at  the  1910 
Census  number  948,939,  the  difference  between  this  and  the 
survivors  representing  a  net  gain  of  329,000. 

These  amounts,  343,400  and  329,000,  are  also  influenced  by 
the  decennial  rate  of  natural  increase.  For  the  same  reasons 
given  for  the  use  of  the  national  instead  of  the  local  death 
rate,  I  chose  the  national  rate  of  natural  increase,  13.7.  Apply- 
ing this  rate  to  each  amount,  they  become  367,800  and  352,000 
respectively,  wherefore  their  difference,  15,000,  represents  the 
loss  of  native  born  to  other  divisions  Middle  Atlantic  sustains. 
Hence  what  seemed  to  have  been  a  great  loss,  the  Census 
155,683,  by  analysis  of  the  situation  appears  as  a  smaU  one. 
And  the  same  is  true  in  the  case  of  all  eastern  divisions  whose 
census  record  appears  positive. 

Having  ascertained  the  value  of  each  of  the  factors,  immi- 
gration, emigration,  and  migration  of  native  born,  it  is  possi- 
ble to  discover  the  amount  of  natural  increase  by  a  new  method. 
Since  the  latter  two  factors  represent  losses  of  the  1900  popu- 
lation, they  must  be  added  to  the  Census  increase  of  1910  to 
discover  what  the  full  potency  of  the  former  population  act- 
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ually  was,  giving  a  total  sum  of  4,002,264.  From  this  is  taken 
immigration,  2,579,000,  leaving  the  amoimt  of  natural  increase, 
1,423,264.  Dividing  the  latter  amount  by  the  population  of 
1900,  a  rate  of  natural  increase  of  9.2  for  the  division  is  ob- 
tained. By  our  other  method  of  securing  the  division  rate  of 
natural  increase,  a  rate  for  the  Middle  Atlantic  division  of 
10.4  was  established. 

When  the  same  method  is  applied  to  each  of  the  other  divi- 
sions as  was  just  appUed  to  the  Middle  Atlantic,  the  data  to 
be  foimd  assembled  in  Table  IV  are  obtained. 

Relative  to  this  table  of  results  some  remarks  are  pertinent. 
Lest  there  be  a  misunderstanding  as  to  what  the  totals  imply, 
it  is  suflScient  to  say,  first,  that  column  5  plus  column  7  less 
column  2  should  equal  the  total  in  column  1.  The  difference 
is  about  23,000.  Second,  the  total  in  column  2  should  equal 
the  original  total  estimated  for  the  United  States,  588,000. 
The  difference  is  seen  to  be  slight.  Again  columns  3  and  4 
should  balance,  but  the  difference  is  only  about  5,000.  Finally, 
the  force  of  immigration  as  originally  estimated  for  the  nation 
was  6,159,000,  as  compared  with  the  total  of  6,153,000  of 
column  5.  A  portion  of  these  small  differences  no  doubt  are 
due  to  the  use  of  the  slide  rule  in  most  of  the  hundreds  of  com- 
putations involved  in  evolving  the  table.  Some  of  the  dif- 
ferences are  evidently  due  to  the  application  of  uniform  rates 
of  death  and  natural  increase  to  widely  differing  populations, 
as  in  the  case  of  immigration  and  of  the  native  born  migrants. 
But  considering  the  complexity  involved,  it  is  rather  remarka- 
ble that  the  divergences  are  not  greater.  For  instance,  to 
seciu-e  the  amount  of  natural  increase  for  the  several  divisions 
and  the  nation  involved  the  treatment  of  the  new  factor, 
native  born  migration,  yet  the  difference  between  the  total 
so  secured,  10,429,000,  differs  from  the  original  estimate, 
10,412,000,  by  only  17,000. 

Only  three  divisions,  all  western,  add  to  their  population 
by  means  of  an  actual  excess  of  income  over  outgo  of  native 
bom  Americans.  Column  6  shows  that  inunigration  contrib- 
utes slightly  to  the  increase  in  the  South  and  Southeast  but 
that  its  force  in  that  direction  is  preponderent  in  the  North 
and  Northeast. 
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Column  8  gives  the  rates  of  natural  increase  established  by 
the  method  of  division  analysis.  In  general,  they  confirm  the 
findings  in  Table  I,  column  10.  In  four  divisions  the  differ- 
ence of  rates  is  less  than  1  per  cent.,  in  two  others  slightly 
more  than  1,  in  two  others  between  2  and  2.5,  and  in  one  3.9. 
Nor  is  one  set  of  rates  uniformly  higher  than  the  other.  Thus 
the  rates  in  Table  I  exceed  those  in  Table  IV  only  in  the  New 
England,  Middle  Atlantic,  West  North  Central,  Mountain, 
and  Pacific  divisions.  The  weighted  average  for  all  the  divi- 
sions gives  practically  the  same  rate  of  natural  increase  for  the 
United  States  as  obtained  by  the  other  method,  13.7  vs.  13.65, 
and  agrees  with  the  rate  previously  established  for  the  nation. 

The  difference  between  the  two  sets  of  rates  may  be  due,  in 
New  England,  to  the  fact  that  the  estimated  rate  of  natural 
increase  for  immigration  is  larger  than  conditions  of  life  in 
that  division  justify.  If  this  assumption  is  true,  the  new  rate 
of  natural  increase  for  the  division  population  would  be  in- 
creased by  that  much.  The  very  large  rate  in  the  West  South 
Central  division  may  be  due  to  applying  the  national  mor- 
tality rate  to  the  native  born  migrants  treated  relative  to  that 
division,  when  the  local  death  rate  is  higher  and  should  have 
some  influence  in  the  estimate.  However,  I  know  of  no  means 
of  taking  such  considerations  into  account. 

The  actual  contribution  to  the  division  increase  as  recorded 
in  the  Census,  given  in  column  10,  differs  from  the  amount  of 
natural  increase.  In  the  first  six  divisions  this  contributive 
amount  is  ascertained  by  obtaining  the  difference  between  the 
Census  increase  and  immigration;  in  the  last  three  divisions, 
by  finding  the  difference  between  the  Census  increase  and  the 
sum  of  immigration  and  native  born  migration.  In  the  case 
of  the  East  South  Central  division  it  is  apparent  that  the 
Census. increase  would  have  been  over  one  and  a  half  times 
its  actual  amount  had  the  native  born  loss  not  occurred. 

The  factors  which  enter  into  the  determination  of  the  urban 
increase  in  each  of  the  various  divisions  are  those  discovered 
in  making  calculations  for  each  division  as  a  whole,  together 
with  the  new  elements  of  incorporation  and  rural  migration, 
both  of  which  entered  into  the  analysis  of  the  national  increase 
with  respect  to  urban  and  rural.     The  force  of  the  various 
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factors  was  reckoned  much  as  was  the  rural  and  urban  gains 
for  the  nation  as  a  whole. 

The  results  established  by  the  analysis  of  these  factors  de- 
termining urban  increase  in  each  of  the  nine  divisions  have 
been  brought  together  in  the  preceding  table. 

The  amount  of  emigration  and  of  native  born  migrants  were 
obtained  by  apportioning  the  division  total  in  each  case  (Table 
V,  columns  2,  3,  and  4)  between  the  rural  and  urban  districts 
of  the  division  according  to  their  population.  As  in  the  dis- 
tribution of  emigration  among  the  divisions  there  seems  to  be 
no  other  principle  to  use  in  the  apportionment.  The  force  of 
inmiigration  is  obtained  by  the  treatment  of  the  urban  for- 
eign-born of  1900  and  1910  according  to  the  method  previously 
developed.  The  factor  of  incorporation  calls  for  no  explana- 
tion, except  that  it  represents  the  population  in  the  division 
that  became  urban  between  1900  and  1910,*  and  that  since  it 
is  involved  in  the  process  of  reckoning  natural  increase,  accord- 
ing to  the  meaning  adopted  in  this  paper,  it  cannot  be  disre- 
garded. The  amount  of  natural  increase  is  found  by  the  use 
of  the  division  rate  for  urban  population  (Table  I,  column  8). 
It  is  impossible  to  determine  it  by  a  process  of  exclusion  as 
was  done  in  estimating  the  amount  of  rural  migration.  Thus, 
in  the  Middle  Atlantic  division,  rural  migration  equals  the 
difference  between  the  sums  involved  in  columns  1  to  3  and 
6  to  10,  Table  V. 

New  England  gives  some  difficulty  respecting  its  rural  mi- 
gration. If  the  process  applied  to  the  Middle  Atlantic  divi- 
sion is  employed,  it  is  foimd  that  not  only  is  there  no  popula- 
tion left  to  rural  migration,  but  at  the  urban  rate  of  increase 
for  the  division,  7.3  per  cent,  per  decade,  there  is  a  deficit  of 
nearly  54,000.  A  similar  deficit  occurs  when  the  same  opera- 
tion is  performed  for  the  New  England  division  as  a  whole. 
Evidently,  local  conditions  make  some  of  the  rates  established 
inappUcable  unless  qualified.  Which  of  the  factors  is  over- 
rated, or  whether  several  are  involved,  there  is  no  cue .  to 
determine. 

An  attempt  has  been  made  to  estimate  what  proportion  of 
the  urban  increase  of  the  several  divisions  is  to  be  assigned  to 

*Abftract  13th  Censiu,  pp.  66-fi7. 
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each  factor  helping  toward  the  gain.  The  results  uniformly 
occur  in  the  columns  headed  "per  cent,  of  census  increase." 
It  will  be  noted  that  columns  13  and  14  estimate  the  contribu- 
tive  power  of  natural  increase.  The  same  might  have  been 
undertaken  for  any  of  the  other  factors  of  increase,  instead, 
but  it  is  more  appropriate  for  natural  increase,  since  it  aids  us 
to  see  how  far  natural  increase  is  being  displaced  by  other 
sources  of  population.  In  the  case  of  New  England,  two  esti- 
mates are  given  for  natural  increase  and  rural  migration;  one 
based  on  the  established  urban  rate  for  the  division;  the  other, 
on  a  rate  obtained  by  proportioning  the  division  rate  of  natural 
increase  (Table  I,  column  10)  to  the  urban  part  of  the  division 
population.  With  the  smaller  rate,  not  only  are  the  amount 
and  contributive  force  of  natural  increase  enlarged,  but  the 
deficit  in  rural  migration  (column  15)  is  turned  into  a  surplus. 

Should  a  comparison  be  made  between  the  totals  for  columns 
2,  6,  8,  and  10,  with  the  estimates  for  each  of  the  items  made 
previously  in  this  paper,  it  would  be  found  that  some  varia- 
tions from  those  estimates  appear.  Using  round  numbers  for 
the  previous  and  the  present  computations  in  their  order  the 
estimates  are:  inamigration,  4,885,000  vs.  4,849,000;  emigra- 
tion, 285,000  vs.  294,000;  incorporation,  922,000  vs,  924,000; 
natural  increase,  2,721,000  or  2,837,000  vs.  2,710,000;  and 
rural  migration,  3,405,000  or  3,468,000  vs.  3,637,000  or 
3,559,000.  These  variations  are  partly  due,  presumably,  to 
the  use  of  the  slide  rule  and  to  local  conditions  which  refuse 
to  conform  to  general  formula,  chiefly  the  latter.  The  gains 
and  losses  due  to  interdivision  migration  of  native  born  should 
balance,  but  it  is  observed  that  they  are  about  84,000  apart. 
It  is  obviously  possible  that  apportioning  this  factor  to  urban 
and  rural  conmiunities  according  to  population  fails  to  meet 
the  exact  needs  of  the  situation. 

In  using  the  foreign  born  population  of  1900  and  1910  in 
order  to  estimate  the  net  inmiigration  for  the  decade,  it  was 
necessary  to  reckon  the  total  niunber  from  the  number  of 
foreign  born  whites  given  in  the  13th  Census.* 

Table  VI,  which  presents  the  results  of  a  series  of  estimates 
to  discover  the  force  of  the  various  factors  determining  the 

•See  Cmm»  1910,  Vol.  1,  pp.  176»  189.  and  781. 
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growth  of  rural  population,  calls  for  little  comment.  As  in  the 
case  of  the  urban  total,  I  have  made  two  estimates  of  the 
amount  of  natural  increase,  and  of  rural  migration,  for  New 
England,  based  on  the  two  different  rates.  The  employment 
of  the  lesser  rate  in  both  urban  and  rural  analysis  gives  fairly 
similar  amounts  of  rural  migration. 

The  sums  expressing  rural  migration  in  Tables  V  and  VI 
for  the  several  divisions  should,  of  course,  be  identical.  In 
some  cases  they  are  very  wide  apart.  I  have  worked  out  rural 
migration  on  the  basis  of  several  different  kinds  of  modifica- 
tions of  certain  factors.  Thus  I  distributed  emigration  dif- 
ferently, assigning  a  greater  share  to  certain  divisions,  and 
to  the  urban  or  to  the  rural  in  given  divisions,  than  in  the 
tables.  I  also  tried  interdivisional  migration  of  native  born 
according  to  the  untreated  census  figures  and  according  to  the 
different  rates  of  natural  increase  and  of  death.  But  the 
present  plan  has  more  nearly  reconciled  the  two  series  of 
amounts  of  rural  migration. 

Column  6  of  Table  VI  is  especially  interesting.  It  is  ob- 
served that  in  three  divisions  the  natural  increase  amounts  to 
several  times  the  actual  division  increase,  that  in  others  it  is 
equal  to  or  greater,  and  that  in  two  the  Census  expresses  a 
deficit,  in  one  of  which  cases  the  amount  of  natural  increase  is 
over  one  million.  This  situation,  of  coiu^e,  signifies  that  the 
other  sources  of  population  have  been  supplanting  individuals 
born  in  the  division  or  that  the  latter  have  gone  to  other  divi- 
sions. 

A  comparison  of  the  totals  of  Table  VI  with  similar  amounts 
previously  estimated,  as  in  the  case  of  the  figures  in  Table  III, 
shows  these  differences:  For  immigration,  15,000;  natural  in- 
crease, 168,000;  emigration,  3,000;  incorporation,  4,500;  rural 
migration,  304,000.  The  total  for  rural  migration  differs  by 
100,000  to  150,000  from  those  given  in  Table  V,  column  15. 
The  division  losses  and  gains  also  show  a  variation  in  totals 
of  about  135,000.  In  a  field  of  such  extreme  complexity, 
however,  and  where  there  is  no  known  means  of  eliminating 
assumptions,  the  occurrence  of  divergences  would  be  antici- 
pated by  the  statistician. 
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A  comparison  of  the  estimates  of  rural  migration  and  of 
interdivision  migration  of  native  born  secured  by  the  two  sets 
of  analyses  which  were  made,  the  one  rural  and  the  other 
urban,  is  of  assistance  in  explaining  how  the  apportionment  of 
the  results  of  migration  of  native  born  between  urban  and 
rural  communities  may  produce  great  fluctuations.  For  this 
purpose  it  is  useful  to  draw  those  data  together  in  a  table. 

TABLE  Vn. 

RURAL  AND  URBAN  AMOUNTS  OF  RURAL  MIGRATION  AND  INTERDIVISION  MIGRA- 
TION OF  NATIVE  BORN.  BY  DIVISIONS. 


Rural  Migration. 

Interdiriaion  Migration  Natiye  Bom. 

HvhAm. 

By 
Rural 
Analyw. 

By 

Urban 
Analyna. 

By  Rural  AnalyaiB. 

By  Urban  AnalyM. 

LOBB. 

Gain. 

LoflB. 

Gain. 

N»Rn(rlmnH           

44.628 
24.448 
417.634 
797.378 
602.454 
456.010 
363.696 
228,808 
165,944 
218.714 

62,200 
(a)  53.800 
314,579 
857,100 
532.252 
572.161 
382.053 
519.809 

53,218 
174.900 

"■'1.840 

4.380 

326.000 

439.000 

76.900 

373,400 

"265.266 
288,600 
434.000 

18.i66 
10,620 
362,000 
221,500 
27,100 
83,600 

Middle  Atlantie 

EMt  Nortli  Ccntna 

Wflst  Nortli  Ccntnl 

^Imih  A^lftfitic 

East  South  Centnl 

Wert  Soath  Ccotral 

104300 

Iff^^n*^ 

162,200 

FMnfi4^  ,     , , 

572.000 

Total 

3,295.264 

or 
3.275.086 

3.468,272 
3,4(«.472 

1,087.000 

1.121.520 

839,000 

722.000 

(a)  DeBdt 

An  inspection  of  the  data  in  Table  VII  is  sufficient  to  indi- 
cate that  the  differences  between  the  amoimts  of  rural  tnigra- 
tion  in  the  first  two  columns  might  readily  be  accounted  for 
on  the  supposition  that  the  effects  of  interdivision  migration  of 
native  bom  are  not  truly  apportioned  between  rural  and 
urban  commimities.  Thus,  in  the  West  South  Central  divi- 
sion, the  gains,  rural  and  urban,  if  differently  distributed 
between  those  districts,  could  easily  reconcile  the  differences 
in  the  amount  of  rural  migration  given  by  rural  and  urban 
analysis.  In  the  first  two  divisions,  this  is  not  so  true. 
But  a  different  apportionment  of  emigration  losses  would  be 
sufficient  to  reconcile  the  divergencies  there.  These  estimates 
must  remain  far  apart,  however,  until  some  method  has  been 
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found  to  apportion  the  results  of  emigration  and  migration  of 
native  born  according  to  the  actual  events.  Meanwhile  it 
will  be  best  to  state  the  amount  of  rural  migration  occurring 
in  the  different  divisions  in  terms  of  the  minimum  and  maxi- 
mum furnished  in  columns  one  and  two  of  Table  VII. 

Relative  to  the  rural  migration  of  the  nation  as  a  whole,  we 
have  found  a  range  of  estimates  from  3,275,000  (Table  VII, 
column  1),  which  was  the  lowest  estimate  given  by  rural  divi- 
sion analysis,  to  3,637,000  (Table  II),  the  maximum,  given  by 
the  analysis  of  the  whole  urban  population  of  the  nation. 
This  is  a  range  of  362,000,  or  about  10  per  cent,  of  the  maxi- 
mum estimate.  Perhaps  the  true  estimate,  if  known,  would 
fall  somewhere  between  the  two,  approximating  3,500,000. 
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FORTY-FIVE  YEARS  OF   U.  S.  NAVAL  MORBIDITY 
STATISTICS    OF  DEGENERATIVE  DISORDERS. 

By  Charles  N.  Fiske,  M.D.,  Surgeon,  U.  S.  Navy. 


It  might  well  be  an  old  wag  to  say  that  the  navy  has  had 
a  floating  population;  ethnically  this  fact  is  as  important  as 
that  its  personnel  is  derived  from  the  civil  population;  any 
observations  concerning  its  inherent  traits  reflect  with  con- 
siderable accuracy  corresponding  conditions  among  civilians  of 
similar  sex,  age,  physique,  and  intellect.  The  word  *'  accuracy" 
is  used  advisedly  for  the  reason  that'  these  observations  are 
unusually  trustworthy  from  being  made  by  specially  trained 
oflScers  who  maintain  constant  relations  with  their  clientele; 
this  is  particularly  true  of  naval  medical  oflScers  whose  asso- 
ciation with  the  navy  personnel  is  continuous  as  compared 
with  the  casual  observations  of  civilians  who  rarely  consult 
their  physicians  so  long  as  they  consider  their  health  normal. 
Moreover  the  military  services  are  practically  the  only  groups 
of  our  population  concerning  whom  complete  morbidity  sta- 
tistics have  been  published;  their  officers  and  men  are  undoubt- 
edly the  only  large  community  of  whom  fairly  frequent  peri- 
odical physical  examinations  have  been  required  and  in  whom 
the  movement  of  disease  has  been  recorded  continuously  for 
45  years. 

Standards  of  age,  physique,  and  intellect  for  enlisted  men 
who  have  constituted  over  90  percent,  of  the  navy  and  marine 
corps  have  changed  perceptibly  but  not  materially  for  present 
considerations;  for  while  the  average  age  has  been  reduced  and 
physical  and  intellectual  requirements  have  certainly  risen, 
the  proportion  of  "continuous  service"  men  as  shown  by  per- 
centage of  reenlistments  has  probably  increased  sufficiently 
to  offset^  any  undue  advantage  attributable  to  more  dis- 
criminating selection  at  recruiting  stations  in  recent  years. 

Statements,  more  or  less  arbitrary,  are  becoming  common- 
place, to  the  effect  that  the  degenerative  diseases  of  mature 
age,  such  as  the  scleroses  and  malignant  proliferations,  are 
insidiously  although  steadily,  increasing  among  the  general 
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population  while  preventive  medicine  is  occupied  with  suc- 
cessfully diminishing  morbidity  and  mortality  from  the  ex- 
anthemata and  infections  of  youth,  the  inference  being  that 
sanitation  and  hygiene  should  begin  to  be  more  concerned 
with  the  former.  It  may  well  be  doubted  if  these  familiar 
ideas,  which  already  approximate  the  category  of  platitudes, 
are  based  upon  precise  data  or  even  tenable  premises.  Let  it 
be  recalled  that  25  years  ago  when  appendicitis  became  the 
vogue  it  was  generally  questioned  if  the  disease  was  at  all  prev- 
alent during  the  preceding  generations  and  it  was  only  after 
extended  delving  into  old  case  histories  and  supposedly  anti- 
quated medical  literature  that  it  was  found  to  be  by  no  means 
a  new  entity.  Standards  of  living  change;  published  intelli- 
gence increases;  precision  in  diagnosis  certainly  improves,  al- 
though yet  remote  from  perfection;  disease  terminology  and 
classification  advance;  hospital  clinics  serve  classes  of  people 
varying  from  one  decade  to  the  succeeding;  and  surgical  prac- 
tice, medical  art,  and  even  the  so  called  pure  sciences  can  not 
be  acquitted  of  insecure  impulse  and  bias.  Many  such  and 
other  tendencies  occur  to  invite  pause  when  one  is  told  that 
cancer  is  alarmingly  on  the  increase  or  that  the  strenuous  high 
tension,  under  which  many  (but  not  necessarily  average) 
Americans  are  pursuing  dollars,  is  bringing  the  nation  to  doom 
through  Bright's  disease  and  arterio  sclerosis,  when  the  in- 
fluence of  the  compound  microscope,  Virchow's  cellular  path- 
ology, and  the  sphygmomanometer  may  have  been  the  insid- 
ious factors. 

In  the  first  place  does  it  always  occur  to  the  fluent  speaker 
and  facile  writer  of  medical  altruism  that,  as  Sir  Victor  Horsley 
believed,  we  have  been  sparing  the  weak  and  unfit  in  youth  to 
furnish  material  for  degenerative  disorders  in  maturity  there- 
by attempting  to  defeat  Nature's  provision  for  the  survival  of 
the.  fittest?  Over  how  many  decades  may  a  given  population 
continue  to  boast  of  a  death  rate  of  12  to  15  per  thousand  if 
the  mathematical  absurdities  involved  are  to  be  judged  in  the 
light  of  human  experience? 

The  current  generation  of  health  publicists,  while  admitting 
that  a  life  saved  in  youth  must  of  necessity  cease  from  some 
cause  in  later  years,  may  preach  that  disorders  of  age  are  or 
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should  be  as  preventable  as  those  of  youth,  but  it  will  take  at 
least  the  next  generation  to  preach  the  hope  that  humans  need 
never  die  at  aU. 

The  tendencies  which  prompt  such  hypotheses  should  be 
susceptible  of  demonstration  through  very*  interesting  studies 
of  mortality  rates  in  definite  age  groups  for  special  diseases  of 
the  registration  area  published  by  the  Vital  Statistics  Division 
of  the  United  States  Census,  which  constitute  ''another  story" 
and  are  not  practicable  in  this  paper. 

The  10,000  to  70,000  males,  aged  16  to  64  years,  in  the 
United  States  Navy  and  Marine  Corps  throughout  45  years  are 
conceded  to  be  all  too  few  upon  which  to  base  any  dogmatic 
conclusions  in  this  direction,  yet  the  verdict  of  * 'not  yet  proved" 
which  haunts  the  minds  of  some  has  prompted  a  study  of  the 
navy's  morbidity  statistics  to  demonstrate  a  tendency  to  con- 
firm or  deny  the  impressions  already  stated  as  loosely  thought 
facts.  The  tabulation  will  occupy  several  weeks  of  spare 
hours  and  one  hopes  that,  whatever  tendency  may  be  declared 
in  the  result,  it  will  possess  some  value  and  not  be  in  vain. 

If  it  be  granted  that  an  unbiased  analysis  of  the  movement 
of  so  called  degenerative  diseases  among  the  naval  personnel 
appointed  and  recruited  from  all  geographical  sections  of  the 
nation's  civil  population  would  be  worth  while,  the  first  step 
must  be  to  determine  what  classes  and  entities  of  disease  merit 
inclusion  and  what  factoral  value  shall  be  assigned  to  cases, 
invalidings,  and  deaths. 

During  the  present  troublous  times  a  writer  has  to  exhibit 
proof  of  his  neutraUty,  and  then  anyone  but  himself  may  still 
question  it.  One  can  confess  to  such  preconceptions  based 
upon  personal  experience  as  the  positive  correlation  of  neuro 
psychic  hypertension  and  glycosuria,  dental  caries  and  appen- 
dicitis which  have  been  rather  discredited  by  his  own  analyses 
of  naval  morbidity  statistics;  one  feels  quite  indifferent  to  the 
result,  if  any,  of  the  present  compilation,  being  determined  to 
perpetrate  the  paper  anyway  to  stimulate  possibly  some  other 
doubter  to  a  more  profitable  investigation. 

The  use  of  statistics  inductively  to  prove  a  theory  would 
not  be  unique,  but  it  is  herein  conscientiously  denied. 

Unfortunately  one  must  make  pretension  to  close  familiarity 
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with  naval  morbidity  data,  their  inherent  and  special  defects 
as  well  as  those  common  to  the  medical  profession  and  vital 
statistics  at  large;  for  this  reason  one  must  decline  to  defend 
in  detail,  which  would  require  many  pages,  his  selection  of 
diseases  and  methods  of  determining  comparative  loss  rates. 

Pursuant  to  the  foregoing  preamble  the  incidence,  invaliding 
and  death  rates  for  5  classes  of  scleroses  have  been  plotted 
(Plate  I)  for  the  Navy  and  Marine  Corps  for  the  years  1871  to 
1914  inclusive.  Although  15  curves  upon  the  same  sheet  may 
promote  confusion  it  is  believed  that  their  composite  repre- 
sents more  intelligently  the  movement  of  these  diseases  than 
would  the  resultants  obtained  by  their  combination;  partic- 
ularly will  widely  divergent  accidental  movements  be  declared 
for  explanation  without  reflecting  discredit  upon  steady  tend- 
encies. 

Most  of  the  titles  selected  for  tabulation  for  45  years  have 
been  arbitrarily  grouped  as  follows;  the  only  mathematical 
device  utilized,  and  this  really  of  negligible  consequence,  is 
the  assumption  during  certain  years  that  any  patient  deserting 
or  going  on  leave  represented  half  the  loss  of  an  actual  invalid- 
ing from  the  service  and  has  been  computed  as  such: 

(1)    CIRCULATORY  SCLEROSES. 


Aneurysm 

Intercerebral  hemorrhage 

Angina  pectoris 

Valvular  disease,  heart 

Apoplexy 

Varix 

Arterial  sclerosis 

Myoc^irditis 

Acute  cardiac  dilatation 

Rupture  of  heart 

Chronic  cardiac  dilatation 

Cardiac  hypertrophy 

Embolism 

Cordis  inhibitio 

Acute  endocarditis 

Cordis  adiposum 

Chronic  endocarditis 

Degeneratis  cordis 

Epidural  hemorrhage 

Atheroma 

Paralysis  cordis 

(2)   MALIGNANT  PROLIFERATIVB  SCLEROSES. 

Carcinoma 

Epithelioma 

Sarcoma 

Malignant  hypertrophy  of  prostate 

(3) 

PULMONARY  SCLEROSES. 

Asthma 

Emphysema 

Chronic  bronchitis 
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(4)   VISCERAL  SCLEROSES. 

Diabetes  insipidus  Uraemia 

Diabetes  mellitus  Haematuria  (non  specific) 

Gout,  acute  and  chronic  Ascites 

Gastric  ulcer  Haematomesis 

Prostatitis  (non  infective)  Albuminuria 

Nephritis,  acute  and  chronic  Hydrops 

Lithaemia  Anasarca 

Bright's  disease 

(5)   NEURO-SCLEROSES. 

Dementia  Monoplegia 

Dementia  paralytica  Paralysis  agitans 

Dementia  precox  Sclerosis  lateral 

Hemiplegia  (non  traumatic)  Sclerosis  posterior 

Locomotor  ataxia  Multiple  sclerosis 

Paraplegia  Acute  ascending  paralysis 

Sclerosis  disseminated  Cirrhosis  cerebri 

Amyotrophic  lateral  sclerosis  Senility 

Syringomyelia 

The  chart  conveys  the  first  impression  (a)  that  there  was  a 
sharp  rise  in  nearly  all  rates  in  1879;  (b)  that  incidence  rates 
have  since  tended  to  fall  consistently  except  for  the  circula- 
tory scleroses  (organic  cardiac  and  valvular  disease)  during  the 
last  20  years;  (c)  that  during  certain  years  there  have  been 
wide  fluctations  in  pulmonary  and  circulatory  diseases;  (d) 
that  mortality  rates  have  not  fluctuated  as  widely  as  have 
incidence  or  even  invaliding  rates;  (e)  that  during  the  last  20 
years  upwards  of  two  thirds  of  the  cases  of  circulatory  and 
neuro  scleroses  have  been  invalided  so  that  case  invalidity  and 
case  mortality  have  risen  decidedly  which  either  is  no  credit 
to  the  clinician  or  reflects  upon  the  diagnostics  of  earlier  times. 
The  opinion  is  ventured  that  the  coefficient  of  unreliability  of 
naval  vital  statistics  would  probably  be  proportional  to  the 
remoteness  of  decades  with  the  maximum  error  prior  to  1879 
when  decided  improvement  in  collection  and  compilation  oc- 
cured;  invalidings  were  first  classified  in  published  reports  in 
1879. 

Any  high  rate  for  1903  "is  undoubtedly  due  to  the  large 
number  of  recruits  admitted  to  the  service  during  the  year" 
according  to  the  report  of  the  Surgeon  General  covering  that 
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year.  There  were  accepted  15  per  cent,  more  enlisted  men  in 
1903  than  during  1902  and  with  a  lower  percentage  of  rejections 
than  formerly  on  account  of  necessarily  rapid  work  of  travel- 
ling recruiting  parties  which  enrolled  nearly  one  half  of  the 
men,  practically  all  recruits,  and  accepted  59.5  per  cent,  as 
contrasted  with  53.7  per  cent.'  for  the  previous  year.  There 
were  556  cases  of  "chronic  bronchitis"  during  1903  which,  as 
compared  with  103  the  year  before  and  86  the  year  following, 
accounts  for  the  high  rate;  this  was  a  diagnosis  frequently  made 
in  recruits  with  chronic  cough  whom  it  was  not  policy  to  retain 
long  enough  in  the  service  to  determine  the  underlying  cause. 

The  rise  in  incidence  and  invaliding  rates  for  circulatory- 
scleroses  in  1905  and  1908  is  similarly  explained  being  largely 
accounted  for  by  recruits  with  "chronic  valvular  heart  disease," 
who  should  never  have  been  accepted.  There  is,  nevertheless, 
in  spite  of  explanations  of  variable  recruiting  influence,  a  per- 
ceptible resultant  tendency  for  circulatory  rates  to  rise  and 
this  closely  parallels  the  curve  for  admissions  for  syphilis  which 
gradually  rose  to  27.18  per  thousand  in  Idll  and  have  since 
declined  to  19.84;  for  present  purposes  one  is  more  concerned 
with  the  sequelafe  of  venereal  diseases  than  their  incidence  and 
the  fact  that  the  invaliding  rate  for  all  venereal  disease  has 
declined  steadily  from  4.28  per  thousand  in  1909  to  1.71  in 
1914  may  be  assumed  to  account  for  the  current  decline  in 
rates  for   circulatory   scleroses. 

Subject  to  the  conditions  indicated  in  the  first  part  of  this 
paper  and  to  the  qualification  that  small  numbers  produce 
rather  sharp  fluctuations,  one  concludes  that  degenerative 
diseases  in  the  United  States  Navy  and  Marine  Corps  have 
decreased  during  the  past  four  decades  and  to  the  extent  that 
these  data  maybe  considered  to  reflect  the  movement  of  cancer, 
paralysis,  nephritis,  and  chronic  heart,  vascular,  and  pulmo- 
nary diseases  (except  tuberculosis)  among  the  general  popu- 
lation there  is  sufficient  indication  of  similar  decreases  to  jus- 
tify withholding  the  prevalent  assumption  that  these  diseases 
are  tending  to  increase  until  more  scientific  precision  can  be 
obtained  in  general  morbidity  statistics. 
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FLORENCE  NIGHTINGALE  AS  STATISTICIAN. 
By  Edwin  W.  Kopp. 

The  somewhat  legendary  Bccoiints  of  this  remarkable 
woman  contain  but  few  references  to  that  part  of  her  life  and 
work  which  should  appeal  to  the  students  of  the  history  of 
modern  social  statistics.  More  or  less  is  understood  of  her 
radical  innovations  in  the  nursing  care  of  the  sick  in  institu- 
tions and  especially  in  military  hospitals;  a  definite  idea  exists 
of  her  capacities  as  reformer,  administrator,  and  nurse.  Com- 
paratively Uttle  is  known  of  her^  however,  as  a  constructive 
compiler  and  interpreter  of  descriptive  social  statistics.  One 
biographer  alone,  Sir  Edward  T.  Cook,  speaks  with  sympathy 
and  understanding  of  her  as  a  statistician.  He  calls  her  a 
'*  passionate  statistician."* 

The  activities  of  Miss  Nightingale  in  statistics  may  be 
classed  under  several  broad  categories.  We  may  think  of  her 
in  terms  of  her  forty  years  of  thought  and  achievement  in  the 
Indian  question;  in  safeguarding  the  health  of  the  British 
soldier;  in  reorganizing  civil  and  military  hospital  administra- 
tion at  home  and  abroad;  and,  in  this  latter  regard,  of  her 
pioneer  services  to  the  profession  of  nursing.  Her  keen  intel- 
lect, applied  to  these  major  projects  of  her  career,  compre- 
hended the  utility  of  the  statistical  method  as  a  means  of 
developing  a  basis  of  established  fact  for  social  reform. 

In  early  life.  Miss  Nightingale  showed  peculiar  aptitude  for 
collecting  and  methodically  recording  current  historical  facts. 
Her  observations  during  the  travels  of  the  Nightingales  in 
Europe  over  the  period  1837-1839  are  a  curious  mixture  of 
comment  and  criticism  on  the  then  existing  laws,  land  systems, 
social  conditions,  and  benevolent  institutions.  Throughout 
her  life  she  collected  an  immense  number  of  pamphlets,  re- 
ports, and  returns  which  she  skillfully  analyzed  with  telling 
effect  in  her  campaigns  for  hospital  and  sanitary  reform.  Fol- 
lowing  her   nursing   apprenticeship   with   the   Fliedners   at 

*The  writer  is  indebted  to  Sir  Edwaid  T.  Cook's  "Life  of  Florence  Nightingale"  for  abetraeti  from 
MiiB  Nic^tiogale's  priTate  p^»as,  and  for  modi  of  the  material  m  this  paper. 
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Kaiserswerth,  she  undertook  further  training  at  the  Maison 
de  la  Providence  in  Paris;  here  she  proceeded  to  collect  hos- 
pital reports,  returns,  statistical  forms,  and  general  information 
on  hospital  construction  and  sanitation.  Among  her  papers 
then  were  elaborately  tabulated  analyses  of  hospital  organiza- 
tions and  nursing  systems  and  their  end  results.  These 
inquiries  extended  to  both  France  and  Germany.  She  seems 
also  to  have  addressed  circulars  of  inquiry  on  the  same  subjects 
to  representative  hospitals  in  the  United  Kingdom. 

Miss  Nightingale  was  profoimdly  influenced  by  the  works  of 
Adolphe  Quetelet,  the  Belgian  astronomer,  meteorologist,  and 
statistician.  Perhaps  her  practice  of  methodically  recording 
the  facts  of  her  botanical  researches  led  her  to  one  of  Quetelet's 
laws  of  flowering  plants.  The  common  lilac  flowers,  he  averred, 
when  the  sum  of  the  squares  of  the  mean  daily  temperatures, 
coimted  from  the  end  of  the  frosts,  equals  4264®  centigrade. 
While  this  "law"  deUghted  her,  she  regarded  it  as  a  lesser 
example  of  Quetelet's  researches  and  statistical  conclusions. 
She  was  fascinated  most  by  Quetelet's  "Swr  V Homme  et  le 
Diveloppem^rU  de  ses  FacuU^s,^'  published  in  1835,  in  which  he 
outlined  his  conception  of  statistical  method  as  appUed  to  the 
life  of  man.  From  Quetelet,  Miss  Nightingale  learned  much 
of  the  science  and  art  which  describes  human  society  in  terms 
of  numbers.  From  him  she  learned  the  methods,  general  aims, 
and  results  of  qualified  inquiry  into  social  facts  and  forces. 

MILITARY    AND    SANITARY    STATISTICS    OP    THE    CRIMEAN    WAR. 

The  discipline  of  Quetelet's  new  science  of  social  inquiry 
was  to  have  its  first  influence  upon  the  military  and  sanitary 
statistics  of  the  Crimean  War.  Miss  Nightingale  found  the 
medical  records  of  the  Scutari  hospitals  in  lamentable^condi- 
tion.  Even  the  number  of  deaths  was  not  accurately  recorded. 
The  three  separate  registere  then  maintained  gave  each  a 
totally  different  accoimt  of  the  deaths  among  the  military 
forces.  None  of  the  statistical  records  was  kept  in  uniform 
manner.  She  was  able  to  introduce  an  orderly  plan  of  record- 
ing the  principal  sickness  and  mortaUty  data  of  the  military 
hospital  establishments  which  came  within  the  sphere  of  her 
influence. 
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Miss  Nightingale's  experience  in  the  Crimea  filled  her  with 
an  ardent  desire  to  remedy  the  scandalous  neglect  of  sanitary 
precautions  in  the  Army;  her  study  of  the  available  data  con- 
vinced her  that  the  greater  number  of  deaths  in  hospitals 
need  not  have  occurred  at  all.  During  the  first  seven  months 
of  the  Crimean  campaign,  a  mortality  of  60  per  cent,  per  annum 
from  disease  alone  occurred,  a  rate  of  mortality  which  ex- 
ceeded even  that  of  the  Great  Plague  in  London,  and  a  higher 
ratio  than  the  case  mortality  of  cholera.  Miss  Nightingale's 
vigorous  use  of  these  facts  resulted  in  a  series  of  reforms,  which 
in  turn  reduced  this  terrible  rate  of  mortality.  She  observed, 
also,  that  if  sanitary  neglect  prevailed  in  the  Army  afield,  it 
probably  affected  the  Army  at  home  in  considerable  degree 
likewise.  She  compared  the  mortaUty  in  civil  life  with  the 
mortaUty  in  army  barracks.  Between  the  ages  of  25  and  36 
she  found  that  the  mortality  among  soldiers  was  nearly  double 
that  in  civil  life.  In  writing  to  Sir  John  McNeill  she  said: 
"it  is  as  criminal  to  have  a  mortality  of  17,  19,  and  20  per 
thousand  in  the  Line,  Artillery  and  Guards,  when  that  in  civil 
life  is  only  11  per  1,000,  as  it  would  be  to  take  1,100  men  out 
upon  Salisbury  Plain  and  shoot  them." 

Her  further  observations  on  the  Chatham  miUtary  hospitals 
were:  ''This  disgraceful  state  of  our  Chatham  Hospitals  is 
only  one  more  symptom  of  a  system,  which,  in  the  Crimea,  put 
tp  death  16,000  men — the  finest  experiment  modern  history 
has  seen  upon  a  large  scale,  viz.,  as  to  what  given  number  may 
be  put  to  death  at  will  by  the  sole  agency  of  bad  food  and  bad 
air."  Among  her  private  notes  of  1856  her  biographer  foimd 
this:  "I  stand  at  the  altar  of  the  murdered  men,  and  while  I 
live,  I  fight  their  cause."  The  one  weapon  upon  which  she 
placed  most  dependence  was  her  collection  of  sanitary  statis- 
tics. 

HEALTH,   EFFICIENCY,  AND   HOSPITAL  ADMINISTRATION   OF  THE 
BRITISH   ARMY. 

The  results  of  her  personal  studies  of  army  medical  statistics 
were  embodied  in  a  report,  from  the  first  intended  as  a  con- 
fidential communication  to  the  War  OflSce  and  the  Army 
Medical  Department.     There  had  been  considerable  delay  in 
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the  formation  of  the  Royal  Commission  on  the  health  of  the 
Army  which  she  had  requested  in  her  November,  1856,  in- 
terview with  Lord  Panmure.  The  Royal  Warrant  establish- 
ing the  Commission  was  not  issued  until  May  5,  1857.  Dur- 
ing this  exasperating  period  of  delay  Miss  Nightingale  held  in 
reserve  her  array  of  statistics,  until,  having  begun  her  agita- 
tion with  the  sovereign  and  continuing  through  the  poUticians', 
she  was  almost  ready  to  plead  her  cause  with  the  people.  In 
three  months  from  the  day  the  Royal  Warrant  was  issued,  the 
Commission  presented  its  report.  In  the  meantime,  Lord 
Panmure  had  asked  Miss  Nightingale  for  her  "Notes  Affect- 
ing the  Health,  Efficiency  and  Hospital  Administration  of  the 
British  Army."  These  notes  are  the  least  known  of  her  works, 
because  they  were  never  officially  published.  It  has  never 
become  known  how  much  of  the  final  Report  of  the  Royal 
Commission  was  actually  the  work  of  Miss  Nightingale. 
Printed  at  her  private  expense  and  circulated  among  influential 
people,  her  "Notes"  made  a  profound  impression.  They 
have  been  termed  "a  treasury  of  authentic  fact  .  .  . 
affording  a  complete  elucidation  of  the  causes  which  had 
brought  about  failure,  and  showing  the  means  by  which  the 
coimtry  could  best  hope  to  safeguard  the  truly  sacred  task  of 
providing  for  the  health  of  its  troops  in  future  wars." 
Another  of  her  friends  who  read  the  proof  said:  "It  has 
so  much  the  character  of  good,  sincere,  enUghtened  con- 
versation on  a  subject  which  is  thoroughly  understood  and  ap- 
preciated, and  so  little  the  appearance  of  having  been  *got  up' 
or  of  pretension  of  any  kind,  Uterary  or  artistic."  Another 
reader  said:  "I  regard  it  as  a  gift  to  the  Army,  and  to  the 
coimtry  altogether  priceless." 

The  preface  to  the  Notes  gave  the  keynote.  Hospitals  were 
shown  to  be  but  part  of  wider  programs  involving  the  general 
health  and  efficiency  of  the  Army.  This  was  emphasized  by 
the  fact  that  those  who  fell  before  Sebastopol  by  disease  were 
above  seven  times  the  niunber  who  fell  by  the  enemy.  The 
introductory  chapter  gave  the  history  of  the  health  of  the 
British  Armies  in  previous  campaigns.  Six  of  the  twenty 
sections  of  the  Notes  dealt  with  the  medical  history  of  the 
Crimean  War.    Two  other  sections  discussed  the  mortality 
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of  armies  in  peace  and  war  and  the  necessity  for  a  statistical 
department  of  the  army.  There  were  also  numerous  appen- 
dices, supplementary  notes,  and  graphic  illustrations  and 
diagrams. 

PIONEER  IN  GRAPHIC  ILLUSTRATION  OP  STATISTICS. 

'*  It  must  be  remembered  that  these  Notes  were  written  by 
Miss  Nightingale  in  the  short  space  of  six  months,  and  while 
in  deUcate  health.  In  the  preparation  of  her  report  she  had 
but  Uttle  assistance;  the  gathering  of  the  data  was  facilitated, 
however,  by  the  friendly  co6peration  of  many  broadminded 
men  in  the  pubUc  service.  Dr.  Farr,  for  instance,  aided  ma- 
terially in  the  preparation  of  the  comparisons  between  the 
mortaUty  of  civil  and  army  life  and  in  editing  the  graphical 
illustrations  which  he  especially  commended.  These  graphi- 
cal diagrams  were  at  that  time  somewhat  of  an  innovation  in 
statistics,  and  had  no  significant  precedent  save  in  the  statis- 
tical works  of  A.  M.  Guerry,  a  contemporary  of  Quetelet. 
The  Report  of  the  Commission,  containing  some  thirty-three 
written  answers  by  Miss  Nightingale  to  leading  questions  by 
the  Commission,  together  with  her  original  tabulation  of  the 
appalling  morbidity  and  mortaUty  statistics  of  the  British 
Army,  was  issued  to  the  pubUc  in  January,  1858.  The  graphi- 
cal illustrations  in  her  own  Notes  portrayed,  by  means  of 
shaded  or  colored  squares,  circles  and  wedges,  (1)  the  deaths 
due  to  preventable  causes  in  the  hospitals  during  the  Crimean 
War  and  (2)  the  rate  of  mortality  in  the  British  Army  at  home. 
"Our  soldiers  enlist,"  as  she  put  it,  "to  death  in  the  barracks." 
She  reprinted  this  graphic  section  and  distributed  it,  with  a 
brief  memorandum,  to  leading  members  of  ParUament  and  to 
medical  and  commanding  oflScers  throughout  the  country, 
in  India,  and  in  the  Colonies.  "It  is  our  flank  march  upon 
the  enemy,"  she  said. 

STATISTICAL    DEPARTMENT    OF    BRITISH    ARMY    FOUNDED. 

The  chief  product  of  the  Commission's  work  of  interest  from 
the  statistical  standpoint  was  the  report  of  the  subcommittee 
on  Army  Medical  Statistics.  This  committee,  consisting  of 
.Mr.  Sidney  Herbert,  Sir  A.  Tulloch,  and  Dr.  Farr,  reported 
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in  June,  1858,  and  published  its  "First  Annual  Statistical 
Report  on  the  Health  of  the  Army"  in  March,  1861.  The 
compilations  were  directed  by  Dr.  Thomas  Graham  Balfour, 
imder  whose  leadership  British  army  statistics  became  the 
best  and  most  useful  obtainable  in  Europe. 

The  facts  published  in  the  '*  Notes"  did  not  go  unchallenged. 
A  pamphlet  appeared  anonymously  calling  them  in  question. 
Miss  Nightingale  imniediately  prepared  a  reply.  This  second 
note  was  entitled  ''A  Contribution  to  the  Sanitary  History 
of  the  British  Army  during  the  late  War  with  Russia,"  and 
constituted  a  scathing  and  eloquent  accoimt  of  the  preventable 
mortaUty  which  she  had  witnessed  in  the  East.  The  graphic 
charts  of  the  "Notes"  were  reproduced. 

CONSTRUCTION,    ORGANIZATION,    AND     MANAGEMENT    OF    CIVIL 

HOSPITALS. 

The  opposition  to  the  recommendations  of  the  subcom- 
mission  on  Army  Barracks  stimulated  Miss  Nightingale  to 
prepare  a  more  extended  discussion  of  hospital  construction, 
organization,  and  management.  From  her  extensive  experi- 
ence in  and  study  of  hospital  systems  in  Germany,  France, 
and  Ireland  and  in  the  Crimea,  she  prepared  two  addresses  on 
hospital  construction  and  sanitation  for  the  Liverpool  meeting 
of  the  National  Association  for  the  Promotion  of  Social  Science. 
These  papers  were  reprinted  as  "Notes  on  Hospitals."  These 
"Notes"  in  three  editions,  the  last  in  1863,  revolutionized 
ideas  of  hospital  construction. 

It  was  pointed  out  that  the  hospital  statistics  then  available 
gave  Uttle  information  of  real  value  on  the  proportion  of 
recoveries,  of  deaths,  and  the  average  duration  of  hospital 
treatment  for  different  diseases,  duly  qualified  by  sex  and  age. 
A  common  agreement  on  the  number  and  nature  of  statistical 
data  to  be  tabulated  was  recommended.  A  unique  feature  of 
this  Liverpool  address  was  a  mortaUty  table  for  hospital 
nurses  and  attendants  showing  the  greatly  increased  prevalence 
of  communicable  diseases  among  this  class  of  hospital  em- 
ployees, as  compared  with  the  mortaUty  from  the  same  causes 
in  civil  life.  The  deplorable  existence  of  "hospital  gangrene" 
and  "hospital  septicemia"  in  that  day  of  defective  hospital 
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sanitation  and  construction  was  effectively  portrayed  by  these 
mortality  statistics. 

A  brief  inquiry  into  the  precedent  circumstances  will  be  of 
interest.  When  Miss  Nightingale  returned  from  the  Crimea 
she  directed  much  thought  and  attention  to  hospital  statistics 
as  an  adjimct  to  administration  of  institutions  for  the  care  of 
the  sick.  She  found  a  complete  lack  of  scientific  coordination. 
The  statistics  were  not  kept  along  uniform  lines.  Each 
hospital  followed  its  own  nomenclature  and  classification  of 
diseases.  The  available  data  had  never  been  tabulated  upon 
forms  which  would  render  the  statistics  of  one  hospital  com- 
parable with  those  of  another.  The  data  had  little  value  for 
advancing  medical  knowledge  or  as  an  adjunct  to  hospital 
management.  With  the  assistance  of  Dr.  Farr,  and  of  other 
friendly  physicians,  she  drew  up  a  standard  list  of  diseases 
(largely  a  selection  from  the  d'Espine-Farr  System)  and  a  set 
of  model  hospital  statistical  forms.  She  had  her  model  forms 
printed  in  1859  and  persuaded  some  of  the  London  hospitals 
to  adopt  them  experimentally.  She  and  Dr.  Farr  studied  the 
tabulated  results,  which  had  suflScient  value  to  show  how  large 
a  field  of  qualified  statistical  inquiry  had  been  opened  by  the 
introduction  of  her  forms. 

Miss  Nightingale's  skill  in  so  effectively  employing  the  sta- 
tistical method  in  army  sanitary  reform  had  led  to  her  election, 
in  1858,  to  fellowship  in  the  Royal  Statistical  Society.  On 
October  16,  1874,  the  American  Statistical  Association  elected 
her  an  honorary  member.  A  photographic  reproduction  of 
her  letter  of  acceptance  appears  on  the  following  page. 

INTERNATIONAL  STATISTICAL  CONGRESS  OF   1860. 

This  growing  association  with  the  leaders  of  thought  in  the 
statistical  world  of  her  time  enabled  her  to  take  an  active  part 
in  drawing  up  the  program  of  the  second  section  of  the  Inter- 
national Statistical  Congress,  held  at  London  in  1860.  This 
Section  dealt  with  sanitary  statistics.  Miss  Nightingale  and 
Dr.  Farr  incorporated  the  forms  for  uniform  hospital  statis- 
tics, which  had  been  experimentally  introduced  into  a  group 
of  London  hospitals  in  1859,  in  a  paper  read  for  her  before  the 
Section  by  Dr.  McMilUan.     Additions  and  recommendations, 


Digitized  by 


Google 


.^ 


3 


//^^"-^^^-A^       '<*/^l-7^^-^?^-y     /t2^^:/-C»       i^    ^eL> 


Digitized  by 


Google 


Digitized  by 


Google 


51]  Florence  Nightingale  as  Statistician.  395 

chiefly  by  Dr.  Berg  of  Sweden  and  Dr.  Neumann  of  Berlin, 
were  concurred  in  by  the  author  in  a  letter  to  the  Earl  of 
Shaftesbury,  President  of  the  Section. 

This  paper  on  uniform  classifications  and  forms  for  hospital 
statistics  was  afterward  widely  circulated  among  physicians 
and  hospital  officials.  Large  quantities  of  the  forms  were 
supplied  to  hospitals  in  vairious  parts  of  the  country.  The 
Paris  hospitals  took  up  the  plan.  Guy's  Hospital,  London, 
prepared  a  statistical  analysis  of  its  experience  for  the  years 
1854  to  1861;  St.  Thomas'  for  the  years  1857  to  1860;  and  St. 
Bartholomew's,  for  1860.  At  a  meeting  held  at  Guy's  Hos- 
pital on  June  21,  1861,  it  was  imanimously  agreed  to  adopt  a 
uniform  plan  of  registration,  that  each  hospital  should  pub- 
lish its  own  statistics  annually,  and  that  the  forms  devised  by 
Miss  Nightingale  should  be  used  so  far  as  practicable. 

ELEMENTS    OF    HOSPITAL    MEDICAL    STATISTICS. 

Miss  Nightingale  then  prepared  the  detailed  paper  on  ''Hos- 
pital Statistics  and  Hospital  Plans"  for  the  Dublin  meeting  of 
the  National  Association  for  the  Promotion  of  Social  Science 
in  1861.  In  this  paper  she  emphasized  the  seven  .primary 
tabulation  elements  of  hospital  sickness  statistics,  which  were: 

(1)  Number  of  patients  remaining  in  hospital  on  first  day 
of  year. 

(2)  Patients  admitted  during  year. 

(3)  Patients  recovered  or  relieved  during  the  year. 

(4)  Patients  discharged  as  incurable,  unreUeved,  for  ir- 
regularities or  at  own  request. 

(5)  Patients  died  during  year. 

(6)  Patients  remaining  at  end  of  year. 

(7)  Mean  duration  of  cases  in  days  and  fractions  of  a  day. 
These  tabulation  ^'elements"  were  to  be  compiled  as  seven 

separate  tables,  each  showing  diseases  classified  thereunder  by 
sex  and  age  (by  single  years  imder  five  and  by  five  year  periods 
thereafter}.  The  additional  consideration  of  diseases  con- 
tracted in  hospital  while  imder  treatment  was  also  provided 
for.  These  extensions  of  the  original  paper  were  suggested 
by  Drs.  Berg  and  Neumann.  Miss  Nightingale  held  that  these 
supplementary  tables  would  bring  out  the  fact  of  the  then 
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scandalous  prevalence  of  ''hospital  diseases"  such  as  gan- 
grene and  septicemia. 

The  statistics  of  the  various  hospitals  adopting  her  forms 
were  published  in  the  Journal  of  the  Royal  Statistical  Society 
for  September,  1862.  Miss  Nightingale's  system  of  uniform 
hospital  statistics  was  never  generally  successful  over  any 
considerable  period  of  time.  The  plan,  but  partly  realized 
in  the  requirements  of  the  King's  Hospital  Fund,  demands 
for  its  complete  and  effective  operation  a  more  intelligent  ap- 
preciation of  and  a  finer  enthusiasm  for  statistical  facts  than 
is  ajfforded  even  by  present  day  voluntary  and  competitive 
hospital  systems  in  metropolitan  districts. 

A  further  example  of  Miss  Nightingale's  use  of  the  statistical 
method  in  hospital  economy  was  her  study  of  the  questions 
relating  to  the  possible  removal  of  St.  Thomas'  Hospital  at  the 
instance  of  the  Southeastern  Railway.  The  railway  company 
proposed  the  removal  of  the  hospital  to  provide  for  an  extension 
of  the  right-of-way  from  London  Bridge  to  Charing  Cross. 
She  analysed  the  origins  of  cases  served  by  the  hospital, 
tabulated  the  proportions  of  cases  within  certain  radial  dis- 
tances, and  showed  the  probable  effect  upon  patients  of  the 
removal  of  the  hospital  to  the  several  possible  sites  suggested. 
This  method  of  fitting  hospital  acconunodation  to  the  needs 
of  populations  has  only  recently  been  revived.  It  represents 
a  legitimate  appUcation  of  demographic  principles  to  the  study 
of  the  relief  of  dire  human  needs. 

The  statistics  of  surgical  operations  from  the  standpoint  of 
hospital  cost  and  practical  end  results  were  next  considered  by 
Miss  Nightingale.  In  a  commentary  on  St.  Bartholomew's 
statistical  report.  Miss  Nightingale  outUned  the  minimum  re- 
quirements of  a  report  form  for  the  nature  and  result  of  surgi- 
cal operations.  The  subject  was  further  developed  in  a  paper 
read  for  her  before  the  Berlin  meeting  of  the  International 
Statistical  Congress  in  1863. 

Before  the  close  of  the  London  meeting  of  the  International 
Statistical  Congress,  1860,  Miss  Nightingale  addressed  a  letter 
to  Lord  Shaftesbury.  The  letter  was  read  to  the  whole  Con- 
gress and  adopted  by  it  as  a  resolution.  The  resolution  im- 
pressed upon  governments  the  prime  necessity  for  publishing 
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more  extensive  and  numerous  abstracts  of  the  statistical  in- 
formation in  their  possession. 

MISS  NIGHTINGALE   AND   THE   CENSUS   OF   ENGLAND,    1861. 

Miss  Nightingale  made  a  determined  eflfort  to  extend  the 
scope  and  application  of  the  Census  of  1861,  largely  in  the 
direction  of  collecting  statistics  which  would  serve  as  a  founda- 
tion for  sanitary  reform.  Her  aim  was  twofold:  one  was  to 
enumerate  the  sick  and  infirm  on  Census  Day.  To  those  who 
denied  that  it  could  be  accomplished,  she  pointed  out  that  it 
had  been  done  elsewhere,  notably  in  Ireland.  Her  second 
ambition  was  to  obtain  complete  data  on  the  housing  of  the 
population;  this,  too,  had  been  practicable  in  Ireland,  she 
urged.  In  pressing  her  point  with  the  Census  ofiicials  she 
said:  "The  connection  between  the  health  and  the  dwellings 
of  the  population  is  one  of  the  most  important  that  exists. 
The  'diseases'  can  be  approximated  also.  In  all  the  more  im- 
portant— such  as  smallpox,  fevers,  measles,  heart  disease,  etc. 
— all  those  which  affect  the  national  health,  there  will  be  very 
little  error.  Where  there  is  error  in  these  things,  the  error  ia 
uniform  .  .  .  and  corrects  itself.  ...  ''  These  few 
remarks  still  serve  as  prolegomena  to  any  future  census  plans 
for  England  or  any  other  coimtry. 

The  Census  Bill  came  up  late  in  the  session  and  not  much 
comment  can  be  found  on  the  foregoing  suggestion  for  a  de- 
velopment of  Census  inquiry.  The  only  critical  comment 
made  in  the  debate  proceeded  from  Lord  Ellenborough,  who, 
far  from  considering  the  innovations  of  sickness  and  housing 
statistics,  proposed  to  exclude  most  of  the  inquiries  already  sug- 
gested. Miss  Nightingale,  in  her  conception  of  census  meth- 
ods and  results,  was  far  ahead  of  her  day  and  generation. 
Subsequent  censuses,  chiefly  in  the  United  States,  in  Tasma- 
nia, and  in  one  or  two  other  coimtries,  have  included  sickness 
and  housing  inquiries. 

SCOPE    AND    USE    OF    STATISTICS. 

Miss  Nightingale's  activities  in  furthering  statistical  prog- 
ress were  the  outgrowth  of  her  deep  conviction,  variously  ex- 
pressed in  her  several  papers,   that  the  social  and  moral 
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sciences  are  in  method  and  substance  statistical  sciences.  In 
her  several  papers  on  metaphysical  topics,  she  asserts  that 
statistics  were  to  her  almost  a  reUgious  exercise.  Her  con- 
ception of  theology  was  that  its  true  function  was  to  ascertain 
the  ** character  of  God.''  Statistics,  she  mused,  discovered 
and  codified  law  in  the  social  sphere  and  thereby  revealed 
certain  aspects  of  "the  character  of  God."  Doubtless,  in 
these  speculations  she  was  profoundly  influenced  by  the 
studies  of  Quetelet  in  moral  statistics,  as  typified  in  his  "fle- 
cherches  staiistiques  sur  le  Royaume  de  Pays-Bos.'* 

Statistics  as  an  element  in  political  education  also  appealed 
with  peculiar  force  to  Miss  Nightingale.  In  a  letter  to  Ben- 
jamin Jowett  she  said:  "The  Cabinet  Ministers,  the  army 
of  their  subordinates  .  .  .  have  for  the  most  part  re- 
ceived a  university  education,  but  no  education  in  statistical 
method.  We  legislate  without  knowing  what  we  are  doing. 
The  War  OflSce  has  some  of  the  finest  statistics  in  the  world. 
What  comes  of  them?  Little  or  nothing.  Why?  Because 
the  Heads  do  not  know  how  to  make  anything  of  them.  Our 
Indian  statistics  are  really  better  than  those  of  England.  Of 
these  no  use  is  made  in  administration.  What  we  want  is  not 
so  much  (or  at  least  not  at  present)  an  accumulation  of  facts, 
as  to  teach  men  who  are  to  govern  the  country  the  use  of 
statistical  facts.'' 

She  proposed  a  number  of  leading  questions  which  she  de- 
sired to  see  investigated  by  the  statistical  method:  What  had 
been  the  result  of  twenty  years  of  compulsory  education? 
What  is  the  effect  of  town  Ufe  on  offspring  in  number  and  in 
health?  What  are  the  contributions  of  the  several  social 
classes  to  the  population  of  the  next  generation?  In  pro- 
posing these  inquiries  she  anticipated  by  more  than  a  genera- 
tion the  work  of  the  eugenists  and  biometricians  of  the  Galton- 
Pearson  school.  Her  friend,  Adolphe  Quetelet,  had  inau- 
gurated studies  of  this  character.  Both  he  and  Dr.  Farr  had 
hoped  that  she  would  pursue  her  inquiries  more  extensively. 
In  conversation  with  Benjamin  Jowett  she  proposed  to  foimd 
at  Oxford  a  Professorship  or  Lectureship  in  AppUed  Statistics. 
Mr.  Jowett  seems  to  have  discussed  the  matter  with  Mr. 
Arthur  Balfour  and  Professor  Alfred  Marshall.     Miss  Night- 
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ingale,  on  her  part,  consulted  Mr.  Francis  Galton,  who  re- 
sponded earnestly  and  worked  out  a  detailed  plan.  There  was 
more  or  less  discussion  over  the  matter,  but  in  the  press  of 
other  affairs,  the  proposition  was  discarded.  It  is  certainly 
of  very  great  interest  in  this  connection  to  observe  that  many 
years  afterward  such  an  enterprise  was  undertaken  by  the 
University  College  in  London;  probably,  however,  not  directly 
issuing  from  Miss  Nightingale's  suggestion. 

VITALITY  OF  ABORIGINAL  RACES. 

Following  her  disquisitions  on  army,  medical,  and  civil 
hospital  statistics,  came  her  statistical  investigations  into 
<;olonial  questions:  the  first  into  the  vitality  of  native  or  ab- 
original races  in  the  Colonies;  the  second  into  the  sanitary 
condition  and  material  welfare  of  the  population  and  military 
'establishment  of  India.  In  a  paper  before  the  National 
Association  for  the  Promotion  of  Social  Science,  meeting  at 
Edinburgh  in  1863,  she  discussed  the  gradual  disappearance 
of  the  native  races  when  brought  into  contact  with  the  influ- 
ences of  civilization.  The  paper  was  suggested  by  Sir  George 
Grey,  who,  at  that  time,  was  deeply  engaged  with  questions  of 
Colonial  policy.  The  preliminary  inquiry  related  to  the  prob- 
able effect  of  European  school  usages  and  school  education 
generally,  upon  the  health  of  children,  of  parents,  and  of  races 
which  had  not  heretofore  been  brought  under  any  system  of 
-education.  With  the  assistance  of  the  Duke  of  Newcastle, 
she  prepared  a  form  which  was  sent  by  the  Colonial  oflSce  to 
the  governors  of  the  various  colonies.  From  the  returns  of 
143  schools  she  deduced  the  mortality  of  school  children  by 
Age  period  and  by  sex,  and  further  classified  the  statistics  by 
causes  of  death.  A  second  inquiry  into  the  statistics  of  colo- 
nial hospitals  gave  important  information  on  the  causes  of 
high  institutional  mortality  among  the  native  races.  The 
numbers  involved  were  small,  and  the  results  were  necessarily 
considerably  in  error;  but,  in  the  main,  the  conclusions  as  to 
the  neglect  of  sanitary  precautions  and  the  change  in  the 
living  habits  of  native  races  were  sound. 

A  further  paper  on  the  aboriginal  races  in  Australia  was  read 
l)€fore  the  same  Association  at  York,  England,  in  1864.    This 
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essay  contained  copious  quotations  from  correspondence  with 
colonial  governors  over  points  raised  by  the  first  paper.  The 
Colonial  Office  circulated  the  reprint  of  the  Edinburgh  paper 
widely.  Miss  Nightingale  has  been  considered  a  pioneer  in 
work  for  arresting  the  decline  of  native  races,  so  far  as  such 
work  has  been  possible. 

BRITISH    ARMY    IN    INDIA. 

After  the  death  of  Sidney  Herbert,  Miss  Nightingale  devoted 
the  larger  portion  of  her  time  and  attention  to  the  Indian 
question.  Her  earlier  years  of  service  to  the  British  Army  at 
home  were  not  more  significant  than  her  later  years  of  endeavor 
for  the  army  and  people  in  India.  The  greater  proportion 
of  the  lives  of  soldiers  lost  in  India  was  not  chargeable  to 
battle,  but  to  disease  caused  by  insanitation  and  general  igno- 
rance of  military  tropical  hygiene.  In  1859,  it  was  found  that 
the  average  annual  death  rate  of  the  British  armies  in  India 
had  been  69  per  1,000  since  the  year  1817.*  In  recent  timea 
the  figure  has  been  5  per  1,000.  The  changes  in  living  and 
working  accommodations  which  brought  about  this  reduction 
in  apny  mortality  are  directly  traceable  to  the  recommenda- 
tions of  the  Royal  Commission,  appointed  in  1859,  which  re- 
ported in  1863.  An  unrecorded  fact,  however,  is  that  Miss 
Nightingale's  suggestion  led  directly  to  the  appointment  of 
the  Commission  and  that  the  greater  part  of  the  Report  was 
her  handiwork.  The  suggestions  upon  which  permanent  re- 
forms in  army  sanitation  in  India  were  based  were  also  her 
work.f 

For  eight  months,  during  the  latter  part  of  1858  and  the 
earlier  part  of  1859,  Miss  Nightingale  importimed  Lord  Stanley 
for  the  appointment  of  a  Royal  Sanitary  Commission  which 
would  do  for  the  armies  in  India  what  had  been  done  for  the 
armies  at  home.     She  had  contemplated  for  two  years  before, 

*  While  this  figure  included  battle  CMoaltiet  of  the  eampftigns  of  the  forty  years  encfing  with  18M.  th» 
mortality  figure  was  still  excessive.  It  was  stated  that  the  registered  morUlity  among  British  troops  in 
India  was  six  times  that  of  Englishmen  of  the  same  ages  at  home.  Again,  in  an  earlier  investigaticm  into- 
mortality  from  disease  among  troops  in  the  East  Indies  (inehiding  for  the  most  part  British  India)  death 
rates  varying  from  40  to  98  per  1.000  of  mean  strength  over  the  period  1840-1848  were  found. 

t  British  soldiers  in  India  today  live  in  barracks  which  surpass  in  comfort  and  sanitation  any  that  can  bo 
found  in  other  countries.  Every  regiment,  battery,  and  depot  has  its  re^mental  institute,  a  sort  of  soldiersT 
olub.  library,  reading  and  recreation  room,  a  temperance  association,  and  a  theatre.  The  use  of  alcoholie 
beverages  is  discouraged  and  every  encouragement  is  given  to  useful  employment  for  the  men. 
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the  appointment  of  a  Conunission  to  investigate  the  entire 
question  of  the  armies  in  British  India.  The  mutiny  of  al- 
most the  whole  of  the  Bengal  native  army  and  the  contingents 
in  northern  India  in  1857,  which  had  filled  the  minds  of  the 
British  population  with  thoughts  of  vengeance  and  repression 
against  the  native  army,  had  only  served  to  fix  her  attention 
upon  sanitary  and  other  administrative  reform  on  behalf  of 
the  soldiers.  Her  analysis  of  the  statistics  of  army  mortality 
in  India  convinced  her  that  there  was  murder  committed  not 
by  the  Sepoys  alone.  To  her  mind,  it  was  murder  to  doom 
British  soldiers  to  death  by  neglect  of  the  most  elementary 
sanitary  precautions. 

Anticipating  the  appointment  of  the  Commission,  she  began 
collecting,  tabulating,  and  interpreting  data  she  derived  from 
circulars  of  inquiry  which  she  had  drafted  and  sent  to  all  the 
stations  in  India.  The  inquiry  form  lacked  little  in  requisite 
completeness  and  precision  of  detail.  In  the  meantime.  Miss 
Nightingale  and  Dr.  Farr  searched  the  sickness  and  mortality 
records  of  the  India  Office. 

The  report  of  the  Indian  Sanitary  Commission  when  issued 
in  1863  comprised  in  all  2,028  pages,  mostly  in  small  print. 
The  greater  part  of  the  statistical  work  in  the  Report  bore  clear 
evidence  of  Miss  Nightingale's  influence.  Her  inquiry  blank, 
in  the  first  instance,  provided  the  vehicle  for  the  transmission 
of  much  of  the  evidence.  The  replies  to  her  questions  occupy 
the  whole  of  the  second  volume  of  the  Report.  In  October, 
1861,  the  Commission  requested  her  to  submit  her  interpreta- 
tion of  these  Stational  Reports.  Her  observations  upon  these 
reports  occupied  23  pages  and  are  the  most  remarkable  of  her 
published  works.  Her  unusual  treatment  of  the  subject  by 
the  addition  of  illustrative  wood-cuts  describing  Indian  hos- 
pitals and  barracks,  made  the  Treasury  demur,  however,  at 
the  cost,  but  Miss  Nightingale  was  permitted  to  pay  for  the 
printing  out  of  her  private  piu^e.  Copies  of  these  observa- 
tions were  sent  to  the  queen  and  to  influential  members  of  the 
government.  Sir  John  McNeill  wrote:  "The  picture  is  terri- 
ble, but  it  is  all  true.  There  is  no  one  statement  from  begin- 
ning to  end  that  I  feel  disposed  to  question  and  there  are  many 
which  my  own  observation  and  experience  enable  me  to  con- 
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firm. "  In  detail,  her  notes  related  to  the  camp  diseases  which 
follow  the  selection  of  poor  sites,  defective  disposal  of  human 
wastes,  overcrowding  in  barracks,  lack  of  suitable  occupation 
and  exercise,  dietaries  and  defective  hospital  arrangements. 
The  sources  of  statistical  data  for  the  armies  in  India  were  also 
criticised.  In  addition  to  her  observations.  Miss  Nightingale 
prepared  with  Dr.  Sutherland  an  abstract  of  the  returns  upon 
which  her  "Observations"  were  founded. 

Moreover,  when  the  Report  was  published  she  moved  with 
her  characteristic  decision  to  secure  for  it  the  newspaper  and 
periodical  publicity  which  it  deserved.  She  contributed  a 
popular  r^sum6  of  the  Royal  Commission's  Report  to  the 
National  Association  for  the  Promotion  of  Social  Science,  meet- 
ing at  Edinburgh  in  1863,  entitled  "How  People  may  Live 
and  not  Die  in  India.''  The  paper  was  republished  in  1864, 
with  a  preface  and  an  account  of  what  the  Commission  had 
actually  achieved  in  sanitary  works  and  measures.  In  1868, 
the  Secretary  of  State  printed  her  r^sum6  of  the  Indian  Sani- 
tary Question  from  1859  to  1867  and  her  memorandum  of 
advice  and  suggestions  on  the  entire  situation  as  it  then  stood. 
The  dispatch  from  Sir  Stafford  Northcote  under  date  of  April 
23,  1863  (drafted  by  Miss  Nightingale),  was  printed  at  the 
same  time.  This  dispatch  resulted  in  the  first  of  the  annual 
series  of  Indian  Sanitary  Reports.  In  the  reports  for  1868  and 
1869  appear  two  of  Miss  Nightingale's  contributions;  in  the 
first  an  Introduction  of  eight  pages  and  in  the  second  her  paper 
on  "Sanitary  Progress  in  India." 

Her  statistical  enterprises  of  this  period  are  well  summarized 
in  a  few  phrases  which  are  here  quoted  from  one  of  her  letter©: 
"I  am  all  in  the  arithmetical  line  now  ...  I  find  that 
every  year  .  .  .  there  are  in  the  Home  Army,  729  men 
alive  every  year  who  would  have  been  dead  but  for  Sidney 
Herbert's  measures,  and  5,184  men  always  on  active  duty  who 
would  have  been  'constantly  sick  in  bed.'  In  India  the  differ- 
ence is  still  more  striking.  Taken  on  the  last  two  years,  the 
death  rate  of  Bombay  is  lower  than  that  of  London,*  the 
healthiest  city  in  Europe.  And  the  death  rate  of  Calcutta  is 
lower  than  that  of  Liverpool  and  Manchester.     But  this  is  not 

*The8e  figures  reUted  only  to  oonditions  prevailiiig  at  the  time  thia  letter  was  written. 
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the  greatest  victory.  The  Municipal  Commissioner  of  Bombay 
writes  that  the  *huddled  native  masses  clamorously  invoke  the 
aid  of  the  Health  Department  if  but  one  death  from  cholera 
occurs;  whereas  formerly  half  of  them  might  be  swept  away 
and  the  other  half  think  it  all  right.'" 

In  1873,  the  National  Association  for  the  Promotion  of 
Social  Science  invited  her  to  contribute  a  paper  on  the  ten 
years  of  progress  in  India  since  her  "How  People  may  Live 
and  not  Die  in  India"  paper  appeared.  Her  title  for  this 
later  paper  was  **How  some  People  have  Lived  and  Not  Died 
in  India."  The  India  OflSce  reprinted  the  paper  in  its  1874 
bluebook.  The  salient  fact  developed  in  this  report  was  that 
the  death  rate  in  the  Indian  Army  had  been  reduced  from  69 
per  1,000, to  18  per  1,000.  This  summary  of  ten  years  of 
sanitary  progress  in  India  she  was  qualified  to  prepare  in  con- 
sequence of  her  editorial  work  on  the  annuals  issued  by  the 
sanitary  department  of  the  India  Office. 

In  1877,  Miss  Nightingale  published  two  letters  on  famine 
in  India  and  followed  these  by  an  article  in  the  Nineteenth 
Century  magazine.  This  article,  "The  People  in  India,"  gave 
the  principal  facts  about  the  Indian  famines  and  proceeded 
further  to  describe  in  considerable  detail  the  evils  of  usury 
in  the  Bombay  Deccan.  Beginning  with  1874,  Miss  Nightin- 
gale collected  statistics  of  irrigation  in  India,  and  of  the  effect 
of  irrigation  on  the  life  and  health  of  the  people.  These  data, 
the  appendix  of  the  second  part  of  an  unpublished  work  on  the 
Indian  Land  Question  and  Irrigation  Systems,  were  after- 
ward partially  used  in  several  isolated  papers.  She  thought 
much  on  education  in  India.  There  had  been  a  neglect  of 
elementary  education.  The  exception  was  found  in  the  sys- 
tem of  village  schools  established  by  Lieutenant-Governor 
James  Thomason,  of  what  is  now  the  Agra  Province.  The 
report  of  the  Indian  Education  Commission  of  1883  directed 
attention  to  the  essential  difficulties  residing  in  the  language, 
credal,  race,  and  traditional  differences  of  the  populations  of 
the  several  provinces.  The  two  chief  difficulties  in  the  way 
of  a  diffusion  of  education  among  the  masses  in  India  are  the 
large  agricultural  population,  among  whom  it  is  in  all  countries 
difficult  to  advance  any  system  of  education,  and  the  existence 
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of  a  hereditary  class,  whose  object  has  been  to  maintain  their 
monoply  of  learning  as  the  chief  buttress  of  their  social  su- 
premacy. Questions  such  as  these  occupied  Miss  Nightin- 
gale's attention  in  the  years  1881  and  1882. 

The  succeeding  years  were  taken  up  in  turn  by  Army  Hos- 
pital Service  reform,  district  nursing  organization,  nursing 
education  and  Indian  finance  problems. 

In  1891  Miss  Nightingale  finally  laid  aside  her  ambition 
to  found  at  Oxford  a  Professorship  in  Applied  Statistics. 
This  relinquishment  of  active  interest  in  the  progress  of 
statistics  was  indicative  only  of  her  failing  physical  powers. 
The  gradual  failure  of  sight,  memory,  and  mental  apprehension 
proceeded  during  the  last  fifteen  years  of  her  life.  Her  death 
occurred  on  August  13,  1910. 

FLORENCE    NIGHTINGALE    AS    STATISTICIAN. 

Florence  Nightingale  may  well  be  assigned  a  position  in 
the  history  of  social  statistics  next  to  those  occupied  by 
Quetelet  and  Farr.  Her  ardent,  genuine  sympathy  for  the 
sick  and  distressed  was  greatly  augmented  by  a  positive 
genius  for  marshalling  definite  knowledge  of  the  forces  which 
make  for  disease  and  suffering.  The  same  intellect  which 
flharply  separated  the  formulae,  procedures,  and  practical 
methods  of  nursing  from  its  abiding  principles  as  one  of 
the  humanities,  also  discerned  the  statistical  facts  of  sickness 
and  other  forms  of  disharmony  between  the  individual  and 
his  environment.  In  hospital  care  of  the  sick,  as  an  instance. 
Miss  Nightingale  replaced  the  astigmatic  case  viewpoint  with 
one  embodying  a  grasp  of  total  situations.  This  is  one 
function  of  statistics. 

Her  earnest  perception  of  this  truth — ^an  essential  in  the 
equipment  of  the  statistician — was  firmly  supported  by  her 
control  over  laborious  detail  and  by  her  scrupulous  care  in 
testing  the  statistical  foundations  of  her  premises.  The  in- 
terpretations she  placed  upon  the  facts  developed  in  her  re- 
searches show  a  careful  regard  for  the  competent  counsel  which 
«he  so  often  consulted.  In  all  these  respects  Miss  Nightin- 
gale exhibited  the  prime  qualities  of  one  thoroughly  versed  in 
the  art  of  preparing  and  reflectively  analysing  social  data. 
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CONSUMPTION   OF  GAS  AS  AFFECTED   BY 

POPULATION.* 

By  G.  P.  Watkinb  and  L.  H.  Lubarskt. 


The  relation  between  population  and  the  amount  of  use  of 
transportation  facilities  has  often  been  made  a  subject  of 
statistical  investigation.  As  regards  street  railways,  in  partic- 
ular, it  has  been  claimed  that  the  number  of  passengers  varies 
as  the  square  of  the  population  of  the  cities  served.  This 
hypothesis,  as  thus  mathematically  expressed,  is  questionable, 
but  there  can  be  no  doubt  that  there  is  a  rough  functional  re- 
lation between  the  population  of  a  city  or  cities  and  the  num- 
ber of  street  railway  rides,  and  that  the  increase  of  the  latter 
is  much  more  than  in  direct  proportion  to  the  increase  of  the 
former.  If  the  choice  is  between  mere  proportional  variation 
and  the  quadratic  relation,  the  latter  is  much  nearer  the 
truth.t 

The  possibility  of  a  similar  relation  between  agglomeration 
(and,  in  a  somewhat  loose  sense,  density)  of  population  and  the 
extent  to  which  the  services  of  other  public  service  enterprises 
are  availed  of  is  worthy  of  investigation,  though  the  others  are 
not  so  easily  dealt  with  as  the  street  railways.  In  the  case  of 
water  supply  the  method  of  distributing  the  cost  accords  more 
with  principles  of  taxation  than  with  those  of  market  price- 
making.  The  competition  between  electricity  and  gas — as 
regards  use  and  consumption,  if  not  always  commercially — 
which  is  facilitated  by  the  overlapping  of  the  means  of  service, 
causes  difficulties  in  the  case  of  these  utilities.  It  would  be 
desirable  to  deal  with  light,  heat,  and  power  as  separate  serv- 
ices rendered  the  consumer,  instead  of  with  gas  supply  and 
electricity  supply,  thus  avoiding  the  complication  due  to  the 
substitution  of  electricity  for  gas.  The  present  study  is  sub- 
ject to  an  important  limitation  on  this  account. 

*The  genentl  diviaoD  line  between  the  work  of  the  jomt  authore  of  thia  paper  is:  eoonomio  and  itatia- 
tical  analyse  mainly  by  Watkine,  and  graphic  construction  and  analysis  nudnly  by  Lubarsky. 

fFor  a  diacossion  of  this  question  by  the  writer  of  the  abore  paragraph,  see  the  Annual  Report  of 
the  New  York  Public  Service  Comnuasion  for  the  First  District  for  1010,  Vol.  Ill,  pp.  23-53;  also  a  quali- 
fieation  of  the  eonolunon  in  the  anular  report  for  1912,  Vol.  U,  p.  100,  inohiding  the  footnote. 
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In  all  these  cases,  there  is  the  dynamic  as  well  as  the  static 
aspect  of  the  situation  to  be  considered.  The  latter  viewpoint 
relates  to  two  or  more  cities  of  different  size  compared  for  the 
same  date;  the  former  relates  to  the  same  city  at  different  times 
with  regard  to  intervening  growth  of  population.  Time  and 
progress  enter  greatly  into  the  dynamic  kind  of  comparison 
and  but  little  into  the  static.  The  interest  of  the  sort  of  study 
in  question  is  at  least  as  much  dynamic  as  static.  But  the  way 
to  obtain  an  indication  of  the  importance  of  the  former  element 
is  to  determine  and  make  allowance  for  the  importance  of  the 
latter,  since  even  where  time  brings  in  other  and  possibly  more 
important  influences,  mere  population  magnitude  is  a  factor. 
Hence  the  two  aspects  of  the  general  problem  need  to  be  stud- 
ied together.  It  is  too  often  assumed  that  there  is  a  con- 
stant relation  between  population  and  consumption,  or  that 
the  only  cause  of  change  in  per  capita  consumption  is  a  change 
in  price.  This  assumption  does  not  hold  for  urban  public 
utilities,  though  it  may  sometimes  be  well  enough,  pragmati- 
cally speaking,  to  assume  constancy  of  consumption,  apart 
from  price  changes,  for  short  periods  of  time. 

In  the  case  of  gas  supply,  it  would  be  quite  easy  to  attribute 
to  differences  in  population  results  that  are  actually  due  to 
price  differences,  since  the  price  per  thousand  itself  bears  in  a 
general  way  a  functual  relation  to  the  size  of  cities.  Com- 
panies serving  larger  cities  can  usually  afford  to  supply  gas  at 
lower  rates.  The  lower  price  is,  of  course,  a  reciprocal  effect 
of  density  of  demand  (larger  per  capita  consumption)  and  of 
consequent  ** increasing  returns,"  so  that  differences  of  the 
kind  in  question  need  not  be  dismi^ed  as  simply  due  to  differ- 
ences in  price.  But  allowance  needs  to  be  made  for  this  factor, 
that  is,  for  the  stimulating  effect  of  a  lower  price  upon  con- 
sumption. The  nearly  uniform  nickel  street  railway  fare 
from  place  to  place  as  well  as  from  time  to  time  in  the  United 
States  is  an  important  statistical  advantage  that  is  wanting 
in  the  case  of  the  study  of  other  utilities. 

A  dynamic  factor  of  some  independent  interest  is  an  in- 
creasing standard  of  living.  The  city  dweller  has  doubtless 
considerably  raised  his  standard  in  the  past  generation,  at 
least  as  regards  degree  of  per  capita  use  of  public  utilities.    As 
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regards  gas  consumption,  it  should  be  noted  that  the  higher 
standard  often  means  the  substitution  of  electricity  for  gas  as 
an  illuminant,  and,  on  the  other  hand,  of  gas  for  coal  in  cooking 
and  to  some  extent  in  other  heat  uses. 

How  much  greater  is  gas  consumption  per  consumer  or  per 
capita  in  a  community  having  a  large  population  than  in  one 
having  a  small  population,  is  the  subject  of  the  present  statis- 
tical investigation.  The  question  is  dealt  with  by  the  graphic 
method  on  the  basis  of  such  data  as  are  available.  The  ac- 
companying diagram  which  consists  of  three  sub-diagrams, 
lettered  A,  B,  and  C,  serves  to  determine  how  far  per  capita 
consumption  is  a  function  of  varying  population. 

Sub-diagram  A,  the  one  in  the  upper  left-hand  quarter  of  the 
plate,  shows  primarily  the  growth  in  per  capita  consumption 
of  gas  in  the  Borough  of  Manhattan,  City  of  New  York,  from 
1888  to  1914.  As  the  price  of  gas  plays  an  important  part  in 
influencing  consumption,  another  curve  showing  the  average 
price  per  M  cu.  ft.  for  the  same  period  is  also  shown  in  this 
sub-diagram.  Sub-diagram  B,  in  the  lower  left-hand  section 
of  the  plate,  utilizes  the  same  data,  but  the  consumption  figures 
are  geometrically  codrdinated  with  homologous  populations. 
Both  these  sub-diagrams  relate  to  the  same  urban  territory, 
the  variation  in  population  and  consmnption  depending  on 
time. 

The  data  for  sub-diagram  C  have  no  relation  to  those  for 
the  other  two.  It  shows  that  at  the  same  point  of  time,  the 
consumption  of  gas  both  per  capita  and  per  meter  in  different 
localities  varies  with  the  population  of  the  locality.  There  is 
also  an  average  price  curve,  which  shows  that  price  varies 
inversely  as  population;  but  the  price  variation  is  not  as  great 
as  the  variation  of  consmnption.  The  data  relate  to  localities 
in  Massachusetts  for  1910.  The  fact  that,  for  gas  consump- 
tion, figures  of  more  recent  date  might  be  used  is  of  Uttle  im- 
portance compared  with  the  necessity  of  estimating  corre- 
sponding populations  that  would  accompany  their  use.*  While 
serving  mainly  for  comparison  with  and  corroboration  of 
results  for  New  York  City,  the  difference  in  the  nature  of  the 

*The  data  of  the  present  article  were  put  into  shape  and  the  diagram  eonstmeted  before  1915  figures 
ware  available. 
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comparison  should  be  noted.  These  Massachusetts  figures 
are  not  directly  affected  by  progressive  changes  with  time — 
in  other  words,  they  show  an  economically  static  relation — 
while  the  New  York  City  results  may  be  due  as  much  to  the 
passage  of  time  as  to  differences  in  population  magnitudes — 
in  other  words,  they  are  presumably  dynamic  in  character. 

The  data  used  in  the  diagram  are  shown  in  the  accompany- 
ing tables.  The  data  of  Table  I  are  of  independent  interest. 
Those  of  Table  II  are  of  interest  chiefly  in  connection  with 
the  diagram  and  therefore  only  such  details  are  given  as  relate 
directly  to  the  diagram  and  make  it  possible  to  identify  the 
absolute  numbers  taken  from  the  Massachusetts  report.  A 
detailed  description  of  each  sub-diagram  together  with  a  state- 
ment of  its  statistical  significance  follows  the  tables. 

In  connection  with  the  population  data  of  Table  I,  there  is 
occasion  to  mention  the  probable  deficiency  of  the  1890  fed- 
eral enumeration  of  New  York  City  with  reference  to  its  pos- 
sible effect  on  the  curves  of  the  first  two  sub-diagrams.  As 
is  mentioned  in  a  footnote  to  the  table,  allowance  is  made  for 
this  condition  by  arbitrarily  increasing  the  Census  figure  for 
Manhattan  Borough  in  1890  by  100,000.  According  to  the 
method  employed  to  estimate  population  between  decennial 
years  the  effect  of  any  under  or  over  estimation  in  the  figure 
used  is  spread  through  the  entire  decade  from  1890  to  1900  as 
well  as  before,  and  allowance  could  easily  be  made  for  it  by  the 
eye  if  occasion  required. 

As  regards  the  Massachusetts  localities,  also,  a  qualifica- 
tion with  reference  to  the  population  data  is  necessary.  The 
population  served  by  a  particular  gas  company  should  strictly 
be,  for  comparative  purposes,  the  number  of  inhabitants  within 
reach  of  its  mains.  But  population  data  of  that  nature  are 
seldom  to  be  had;  nor  does  it  make  much  difference  if  in  the 
case  of  cities  of  medium  or  large  size  the  territory  taken  in  is 
determined  by  civil  boundaries.  In  the  case  of  small  cities 
and  towns  some  allowance  for  the  effect  of  including  people 
not  within  reach  of  the  mains  is  necessary.  Especially  in 
Massachusetts,  where  the  form  of  town  government  is  such 
as  to  make  the  transition  to  organization  as  a  city  of  little 
significance,  the  distinction  between  rural  areas  and  areas 
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whose  population  is  incorporated  as  villages  and  cities,  is 
scarcely  applicable,  the  town  government  being  adequate  for 
many  urban  functions  and  the  city,  when  organized,  being 
territorially  coextensive  with  its  predecessor  town.  In  fact 
the  United  States  Census  classifies  the  population  of  Massa- 
chusetts towns  as  urban  or  rural  merely  according  to  the  num- 
ber of  inhabitants  a  town  contains,  the  significance  of  an 
** incorporated  place"  being  applicable  in  the  ordinary  sense 
only  outside  of  New  England.  Hence  the  population  of  the 
smaller  Massachusetts  localities  used  in  connection  with  this 
table  may  be  misrepresentatively  large  in  proportion  to  the 
number  of  inhabitants  in  position  to  be  served  by  the  gas 
companies. 

The  data  for  sub-diagram  A  are  the  two  columns  of  deriva- 
tive numbers  of  Table  I.  A  few  historical  facts,  having  pos- 
sible bearing  on  the  direction  of  the  curves  at  particular  times, 
are  noted  at  appropriate  places  on  the  diagram.  The  construc- 
tion of  the  two  curves  needs  little  comment.  As  regards  the 
price  curve  from  1906  to  1908,  some  explanation  is  necessary. 
On  May  1,  1906,  the  price  of  gas  for  private  consumers  in  the 
greater  part  of  New  York  City  was  fixed  at  80  cents  per  M 
cu.  ft.  by  an  act  of  the  legislature  passed  the  winter  before. 
The  gas  companies  operating  in  Manhattan  took  the  matter 
to  the  courts  and,  pending  a  decision,  the  companies  were 
allowed  to  charge  the  consiuners  $1.00  per  M  cu.  ft.,  but  the 
20  cents  excess  was  to  be  returned  to  the  consumer  if  the  80 
Cent  Gas  Law  was  held  to  be  constitutional.  On  January  4, 
1909,  the  United  States  Supreme  Court  upheld  the  law  in 
question  and  the  gas  companies  proceeded  to  refund  the  excess 
charge.  Under  these  circumstances,  there  is  room  for  question 
as  to  just  what  price  should  be  compared  with  consumption  per 
capita,  but  the  preference  should  doubtless  be  given  to  the 
higher  price,  with  a  qualification.  Both  averages  are  shown  in 
the  price  curve,  the  full  line  representing  the  price  actually 
paid.  The  abrupt  drop  at  the  beginning  of  1909  shows  the 
change  in  the  rate  actually  paid.  The  dotted  curve  between 
1905  and  1909  shows  the  average  price  if  the  law  be  consid- 
ered effective  on  May  1,  1906. 

The  curve  of  consumption  per  capita  shows  an  almost  steady 
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upward  tendency.  The  average  consumption  has  practically 
doubled  since  1888.  The  variations  or  increases  from  1888 
to  1897  were  slight.  From  1897  to  1903  there  was  a  rapid 
increase  of  about  3  M  cu.  ft.  This  marked  increase  is  ex- 
plained by  the  great  reduction  in  the  average  price  of  gas. 
There  was  a  slight  falling  off  in  consumption  per  capita  in 
1908,  reflecting  the  after  effect^  of  the  1907  panic.  Since  then 
the  per  capita  consumption  has  been  steadily  rising,  due 
largely  to  the  final  reduction  in  price  to  80  cents. 

The  price  curve  shows  a  decrease  of  more  than  one  third 
since  the  earliest  year  represented  in  the  diagram.  From' 
1898  to  1900  there  appears  to  have  been  lively  competition, 
which  is  reflected  by  the  drop  in  the  price  from  about  $1.16  in 
1898  to  82  cents  in  1900.  In  1901  the  average  price  became 
about  $1  per  M  and  it  remained  there  until  the  80  Cent  Gas 
Law  became  effective  in  1909.  But  the  effect  of  the  reduction 
upon  per  capita  consumption  extends  several  years  beyond 
this.  From  1909  the  price  to  the  public  has  been  constant, 
but  per  capita  consumption  has  continued  to  move  upwards. 
Throughout  the  period  covered  by  the  diagram  the  growth  of 
the  use  of  gas  for  industrial  purposes  and  for  cooking  has 
doubtless  been  a  factor  in  increasing  per  capita  consumption. 

Irregularities  in  the  growth  of  population  not  reflected  in 
the  estimates  used  affect  the  detailed  course  of  the  curve  con- 
siderably. It  is  probable  that  population  increased  less  rap- 
idly in  1913  and  1914  than  in  1910-12.  A  slight  peak  appear- 
ing in  1907,  also  the  salient  angle  at  1892  may  be  due  to  in- 
creases in  population  which  the  method  of  estimation  of  this 
element  cannot  well  take  account  of. 

Sub-diagram  B  is  the  graphic  presentation  of  the  same  facts 
on  a  different  plan.  Of  the  codrdinates  of  the  series  of  points 
plotted,  the  abscissae  represent  particular  populations,  and 
the  ordinates,  corresponding  per  capita  coiisumption.  The 
scale  for  population  is  thus  along  the  horizontal  axis,  and  that 
for  consumption  along  the  vertical  axis.  Both  axes  have  the 
same  point  of  origin,  which,  however,  is  not  shown  on  the 
diagram,  since  only  the  part  of  the  space  between  the  portion 
of  the  axes  in  question  that  contains  the  points  plotted  is 
significant.     The  population  points  for  each  year  are  located 
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on  the  horizontal  axis,  and  at  each  of  them  ordinates  are 
drawn  which  are  numerically  proportional  to  the  per  capita 
consimiption  in  each  year.  The  population  of  the  inter- ^ 
censal  years  having  been  determined  as  an  arithmetic  series, 
the  intervals  on  the  axis  of  abscissae  between  census  figures 
are  equal.  So  far  as  known,  the  maximimi  population  was 
reached  in  1910,  the  1916  State  Census  figures  for  Manhattan 
Borough  being  considerably  fess  than  those  for  1910.*  Hence 
the  ordinates  for  1911,  1912,  1913  and  1914  recede  instead  of 
advance,  and  are  therefore  distinguished  as  dotted  lines. 
The  curve  connecting  the  extremities  of  the  ordinates  chrono- 
logically reflects  the  direct  movement  of  population  until  1910, 
and  the  retrograde  movement  from  1910  to  1914.  This  curve 
is  the  same  as  the  consumption  curve  of  the  first  sub-diagram, 
only  the  yearly  intervals  are  variable  instead  of  being  constant, 
and  the  ordinates  advance  as  long  as  population  increases  and 
recede   when   population   decreases. 

The  steady  increase  in  per  capita  consmnption  is  seen  as 
before.  But  it  is  further  shown  that  from  1910  on,  although 
the  population  decreased,  per  capita  consumption  continued 
to  increase.  Hence  per  capita  consumption  cannot  be  said 
to  be  simply  a  function  of  population  magnitude.  It  is  in- 
fluenced by  factors  apart  from  those  directly  affecting  the 
growth  of  population  in  the  territory  served.  The  business 
and  amusement  district  of  Greater  New  York  would  naturally 
be  indirectly  favored  by  population  growth  occurring  outside 
the  borough  that  contains  the  most  important  of  such  interests. 
The  rising  standard  of  living  would  be  similarly  effective. 
It  should  be  noted  that  from  the  point  of  view  of  judging  of 
the  general  direction  of  the  per  capita  curve  as  related  to  the 
growth  of  population,  the  second  sub-diagram  serves  the  pur- 
pose better  than  the  first,  since  the  slope  of  the  curve  changes 
as  the  rate  of  increase  of  population  changes,  with  the  excep- 
tion, of  course,  of  such  irregularities  as  cannot  be  recognized  in 
interpolating  between  census  years.  The  slope  is  more  nearly 
uniform  in  this  curve  than  in  the  one  above,  though  the  effect 
of  price  changes  is  still  marked. 

*The  state  enumeration  of  1915  was  probably  deficient  for  New  York  City;  neverthelea  there  appean 
to  have  been  ain  actual  decrease  in  the  population  of  Manhattan  Borough. 
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Sub-diagram  C  is  based  on  Table  II.  The  population 
figures  are  as  of  April  15,  1910,  the  meters  as  of  June  30,  1910, 
and  the  metered  gas  as  of  the  two  year  period  from  July  1, 1909, 
to  June  30,  1911.  By  taking  the  average  per  year  of  metered 
gas  for  the  two  years,  a  figm-e  is  obtained  that  synchronizes 
with  the  date  of  the  number  of  meters.  The  slight  divergence 
of  the  population  date  is  not  important,  especially  for  urban 
population. 

The  method  of  plotting  the  third  sub-diagram  is  similar  to 
that  for  the  second.  The  horizontal  axis  denotes  population 
and  the  vertical  consumption  per  meter  and  per  capita,  also 
price  per  M  cu.  ft.  The  coordinates  of  each  point  plotted  as 
a  dot  are  the  population  and  per  meter  consumption  for  a  par- 
ticular locality,  and  of  those  plotted  as  plus  signs,  population 
and  per  capita  consumption.  Hence  there  are  a  dot  and  a 
plus  sign  on  every  ordinate.  To  eliminate  the  irregularities 
resulting  from  the  large  number  of  small  localities,  the  latter 
have  been  grouped  as  shown  in  part  B  of  Table  II,  averages 
for  population  and  for  per  meter  and  per  capita  consumption 
having  been  computed  by  groups.  The  average  points  for 
each  of  these  various  groups  together  with  the  points  for  the  two 
large  locaUties  having  populations  of  166,900  and  146,000,  re- 
spectively, are  connected,  giving  the  two  curvep  of  consump- 
tion per  meter  and  consumption  per  capita,  respectively. 
The  largest  locality  is  that  served  by  the  Boston  Consolidated 
Gas,  with  606,000  population,  an  average  per  meter  con- 
sumption of  33.7,  and  an  average  per  capita  consmnption  of 
7.1,  the  price  being  80  cents  per  M.  Owing  to  a  limitation 
of  the  graphic  method,  it  is  impossible  to  locate  these  points 
on  the  diagram  as  drawn.  The  character  of  the  curves  as  they 
would  be  extended  beyond  the  right  edge  of  the  diagram  is, 
however,  indicated  by  arrows.  The  codrdinates  of  the  smaller 
localities  are  properly  plotted  individually,  but  the  points  are 
not  connected. 

As  a  necessary  qualification  of  the  significance  of  the  other 
curves  a  price  curve  is  added.  The  average  price  per  M  cu. 
ft.  for  each  locaUty  is  given  in  the  table,  but  only  the  average 
price  for  each  group  is  plotted.  In  computing  these  average 
prices,  sales  to  other  gas  companies  have  been  eliminated. 
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The  degree  of  certainty  of  the  significance  of  the  data  would  be 
greater  if  prices  were  constant.  But  with  the  aid  of  the  price 
curve,  allowance  can  be  made  for  such  differences.  Differ- 
ences in  per  capita  consumption  between  large  and  small 
localities  are  doubtless  partly  due  to  the  fact  that  it  is  in  gen- 
eral the  smaller  communities  that  have  the  higher  rates.  But 
allowance  for  the  price  factor  appears  to  leave  a  difference 
still  to  be  accounted  for  by  other  factors,  whose  comparative 
importance  will  be  considered  presently. 

There  is  much  irregularity  in  the  variation  of  per  meter  and 
per  capita  consumption  with  the  size  of  population  aggregates. 
But,  as  already  indicated,  the  general  trend  is  unquestionably 
towards  increased  consumption  both  per  meter  and  per  capita 
with  increased  population.  For  reasons  already  mentioned, 
less  importance  should  be  attached  to  the  points  and  lines  for 
localities  under  20,000  population  than  to  those  for  the  larger 
localities.  The  small  nimaber  of  the  cities  in  each  group  is 
also  a  reason  why  considerable  irregularity  above  this  popu- 
lation magnitude  is  to  be  expected. 

The  slope  of  the  per  capita  curve  in  sub-diagram  C  is  of 
course  not  directly  comparable  with  that  of  the  curve  in  sub- 
diagram  B.  According  to  the  trends  of  these  two  curves  as 
roughly  determined  from  the  two  sub-diagrams  an  increase 
of  population  in  the  same  locality  (Manhattan)  of  about  13 
per  cent,  is  accompanied  by  an  increase  of  50  per  cent,  in  per 
capita  gas  consumption,  while  a  relative  difference  in  popu- 
lation between  two  separate  localities  for  the  same  date  must 
be  500  per  cent,  of  the  smaller  population  in  order  to  correlate 
with  a  difference  of  50  per  cent,  in  per  capita  gas  consumption. 
Of  course  such  a  comparison  must  be  very  rough.  And  it 
must  be  qualified  with  reference  to  price  differences.  The 
50  per  cent,  increase  in  per  capita  gas  consumption  in  Man- 
hattan is  accompanied  by  a  36  per  cent,  decrease  in  price. 
The  50  per  cent,  difference  in  per  capita  gas  consumption 
among  the  Massachusetts  localities  is  accompanied  by  about 
the  same  36  per  cent,  difference  in  price.  If  we  could  at- 
tribute the  whole  difference  in  consumption  to  differences  in 
price,  assuming  also  that  these  rough  quantitative  inferences 
are  sufficiently  correct,  then  the  demand  curve  for  gas  might 
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be  alleged  to  be  a  *' constant  outlay"  curve,  a  one  third  de- 
crease in  price  per  unit  being  responded  to  by  a  one  half  in- 
crease in  consumption,  the  aggregate  price  thus  remaining  the 
same.  As  to  the  relation  between  price  and  consumption  the 
data  would  perhaps  repay  mathematical  analysis  by  way  of 
correlation  coeflBcients. 

From  this  result  it  might  be  inferred  that  price  accoimts 
for  all  the  differences  and  changes  in  consumption.  But  for 
such  a  conclusion  the  comparison  proves  too  much.  It  ne- 
gates the  influence  of  the  dynamic  as  well  as  the  static  factors. 
The  former  certainly  appear  to  count  for  something  in  the 
Manhattan  curves.  And  as  regards  the  static  (Massachu- 
setts) curves,  while  there  is  evidently  a  close  inverse  correla- 
tion between  price  and  consumption,  yet  between  90,000  and 
600,000  population,  where  there  is  the  smallest  range  of  varia- 
tion in  group  average  prices  (10  cents)  there  is  the  greatest 
range  in  per  capita  consumption,  that  is,  from  3.6  to  7.1. 

Apart  from  the  question  of  the  influence  of  price,  it  is  clear 
that  dynamic  factors  are  far  more  important  than  the  mere 
size  of  the  population  aggregate.  As  a  matter  of  fact,  it  is 
quite  proper  to  class  price  among  the  dynamic  factors,  but  it 
was  the  intention  of  the  present  study  to  abstract  from  the 
effect  of  price  changes  and  price  differences  so  far  as  possible. 
And  there  seems  to  be  some  ground  for  believing  that  mere 
aggregation  of  population  does  tend  to  increase  gas  consump- 
tion somewhat.  The  complexity  of  the  problem  is  such  that 
an  attempt  to  specify  how  much  is  hardly  warranted.  And 
it  may  be  necessary  to  conclude,  at  the  same  time,  that  the 
public  appears  to  be  able  quickly  to  obtain  for  itself  most  of 
the  benefit  of  density  of  consumption  by  means  of  a  lower 
price,  thus  obscuring  the  effect  upon  consiunption  of  agglom- 
eration of  population  as  such. 
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TABLE  I. 

POPULATION.  SALES  OF  METERED  OAS.  AND  REVENUE  DERIVED  THEREFROM, 

BOROUGH  OF  MANHATTAN,  CITY  OF  NEW  YORK,  1888-1914. 


Year 
Dec.  31. 


PopalAtion.  (a) 


Sales  of  Oas 
(M  oa.  ft.)  (b), 


Sales  per 

Capita. 

(M  cu.  ft.). 


Revenue 

fromSrle 

of  Gas. 


Average 
Prioeper 
Mcu.ft 


1889 
1890 
1891. 
1892. 
1893 
1894. 
1895. 
1896. 
1897 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904 
1905. 

1906. 
1907. 

1906. 

1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 


2,148.651 
2,194.374 

2.240.096 

2,285.819 
2,331.542 
2.293.846 
2.256.150 
2,218,454 
2,180,758 
(d)  2.143,061 


7,797,147 
8.075.509 
8.409.343 
8.819.804 
-  9.681.954 
9.979,014 
10,181,325 
10,402,830 
10,742,799 
10,900,965 
11,661.300 
13.325.943 
15,036.787 
15.476,533 
17,004,702 
18.725.618 
19.415.818 
19.540,243 

20.296,822 
21.227.252 

20.442.298 

21.656.335 
22.583,176 
22,730,971 
23,247,816 
23,015.070 
22,940,883 


5.32 
5.37 
5.46 
5.61 
6.04 
6.11 
6.12 
6.13 
6.22 
6.20 
6.52 
7.33 
8.13 
8.14 
8.71 
9.35 
9.46 
9.29 

9.45 
9.67 

9.13 

9.47 
9.69 
9.91 
10.30 
10.37 
10.52 


$9,824,405 
10,175,141 
10,695,772 
11,122,953 
12,102.443 
12,473.767 
12.726.656 
12,899,509 
13,213.643 
13,081,158 
13,410,495 
11,327.052 
1^.330.165 
15.167,003 
16.834.655 
18.538.362 
19.221.659 
19.540.243 
17,690,151 

(0)19,904,915 
17,003.439 

(0)21.094,699 
16.378,154 

(0)20.341,694 
17,287.177 
18,037,196 
18,154.275 
18,571.457 
18,385.758 
18,322,321 


$1,260 
1.260 
1.260 
1.261 
1.250 
1.250 
1.250 
1.240 
1  230 
1.200 
1.150 
.850 


.990 
.990 
.990 
1.000 
.872 
.981 
.801 
.994 
.801 
.995 
.798 
.799 
.799 
.799 
.799 
.799 


(a)  Sottroes:  United  SUtes  Census  for  decennial  years  and  New  York  SUte  Ceosaa  for  1905  and  1916, 
figures  for  intervening  years  being  interpolated  according  to  arithmetical  progression.  But  the  Census 
figure  for  1890  is  increased  by  100,000  to  allow  for  deficient  enumeration. 

(b)  Sources:  188S-1905  City's  Exhibit  No.  46.  in  the  printed  record  of  the  case  of  the  Public  Senk* 
C<mmi$9i(m  vs.  the  Coruolidated  Oat  Co.,  Vol.  V.  p.  5745.  also  reproduced  in  William  D.  Mark's  "Finanoes 
of  Gas  and  Electric  Light  and  Power  Enterprises."  opposite  p.  398;  1906-1914.  company  returns  furnished 
to  Public  Service  Commission  and  its  predecessor,  the  Board  of  Gas  and  Electricity.  The  four  gas  com- 
panics  serving  Manhattan  Borough  are  the  Consolidated,  Standard,  New  York  Mutual,  and  New  Amster- 
dam.   For  1907  Kod  1908  some  estimation  is  necessary  in  order  to  put  the  figures  on  a  calendar  year  basis. 

(c)  Includes  20  cents  per  M  cu.  ft.  paid  by  the  public  pending  decision  of  appeal  of  80  Cent  Gas  Law. 

(d)  The  figure  for  1915  is  preliminary  and  5,314  larger  than  the  final  reported  figure  ior  New  York 
County,  but  the  enumeration  appears  to  be  considerably  deficient. 
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TABLE  n. 

POPULATION,  SALES  OF  METERED  OAS  TO  CONSUMERS  AND  NUMBER  OF  METERS. 

FOR  CERTAIN  LOCALITIES  IN  MASSACHUSETTS,  1910.(a) 

(A)  SIGNIFICANT  DATA  FOR  EACH  LOCALITY. 


Population  of 

Number 

Average 

Average 

Average 

Territory  Served 

of 

Price  per 

Conoumptioii 

Consumption 

(thouaandfl). 

Meters. 

M  cu.  ft.  (b) 

per  Meter. 

per  CapiU. 

606.4 

128,170 

1  .80 

33.68 

7.119 

166.9 

26,560 

.854 

25.92 

4.149 

146.0 

21,626 

.806 

31.21 

4.624 

119.3 

20,540 

.845 

24.71 

4.255 

118.5 

20,577 

.927 

27.23 

4.728 

112.1 

23,413 

.780 

27.24 

5.688 

110.2 

18,763 

.905 

22.81 

3.885 

107.7 

21,771 

.871 

24.80 

5.015 

96.7 

14,841 

.857 

26.01 

3.994 

90.9 

12.542 

.876 

21.01 

2.898 

88.4 

.     18,347 

.979 

20.04 

4.157 

88.0 

12,517 

.94 

26.99 

3.838 

85.9 

9,793 

.867 

24.57 

2.801 

59.4 

8,620 

1.11 

17.55 

2.546 

56.9 

10,107 

1.11 

19.99 

3.552 

44.1 

7,815 

.931 

26.21 

4.644 

37.8 

4,793 

1.14 

18.81 

2.383 

37.5 

4,444 

.987 

25.57 

3.031 

85.7 

5,616 

1.14 

21.31 

3.353 

32.6 

3,501 

1.43 

14.76 

1.448 

28.4 

2,349 

1.19 

12.87 

1.066 

28.4 

5,642 

1.36 

18.08 

3.598 

27.4 

1,048 

1.00 

13.26 

0.507 

26.0 

2,135 

1.65 

16.23 

1.331 

25.4 

3,202 

1.28 

15.82 

1.994 

24.8 

2,316 

1.04 

21.91 

2.047 

24.4 

2,721 

1.10 

23.26 

2.594 

23.2 

2.990 

1.00 

19.87 

2.493 

21.3 

2.135 

1.50 

12.96 

1.297 

19.4 

2,725 

1.24 

20.68 

2.900 

19.0 

1,728 

1.48 

15.57 

1.418 

18.7 

2.726 

1.17 

18.24 

2.066 

16.2 

2.210 

1.20 

23.05 

8.141 

15.3 

711 

1.40 

21.26 

0.988 

15.2 

903 

1.40 

22.12 

1.310 

15.1 

1,231 

1.59 

13.34 

1.086 

14.9 

1.950 

1.39 

16.33 

2.131 

14.7 

541 

2.09 

14.38 

0.529 

13.1 

968 

1.53 

19.88 

1.472 

13.0 

1.104 

1.14 

14.20 

1.203 

12.9 

1,208 

1.51 

18.50 

1.726 

12.9 

354 

1.79 

13.12 

0.360 

12.1 

856 

1.79 

14.27 

1.006 

11.6 

1,119 

1.63 

11.25 

1.090 

11.3 

1,197 

1.30 

28.69 

8.038 

9.9 

1,092 

1.56 

12.31 

1.363 

9.4 

594 

1.62 

12.88 

0.813 

8.8 

530 

1.31 

18.23 

1.101 

8.5 

384 

1.55 

23.63 

1.063 

8.5 

863 

1.61 

13.83 

1.400 

8.0 

840 

1.57 

17.26 

1.809 

6.7 

740 

1.54 

12.95 

1.422 

5.8 

230 

1.92 

15.03 

0.598 

5.6 

160 

1.29 

13.91 

0.394 

5.1 

98 

1.72 

12.10 

0.232 

4.9 

140 

2.15 

6.70 

0.191 

3.7 

361 

1.15 

19.96 

1.943 

3.0 

365 

2.07 

9.35 

1.152 

1.1 

230 

2.92 

6.73 

1.429 

(a)  Board  of  Qas  A  Electric  light  Commianonera  of  the  Commonwealth  of  Maisachttsettfl,  1911,  ih>. 
90,  241*,  222*.    Acetylene  gas  oompaniee  are  not  included. 

(b)  Prioee  are  for  191 1  and  are  computed  by  using  data  on  p.  226*  in  oonjrmotion  with  p.  229*. 
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(B)  SUMMARY  FOR  ALL  DATA  BY  GROUPS  OF  LOCALITIES. 


Conaump- 

Number 

of 

Meten 

June  80, 

1910. 

tbnper 

Cooflump- 

(7onsump« 

SiaeClMi 
of  LoeaUty 
thooMudi). 

Number 

Aggregate 

Average 

Average 

Year 

tioa 

tkm 

ofLooali- 

Population 

Population 

Price 

(Average 

per 

per 

.tiee(a) 
inClMB. 

April  15. 
1910. 

for  Each 
Claae. 

perM 

cu.  ft. 

of  1910 
and  1911) 

Meter 
(Mcu. 

Cu>iU 
oTcu. 

(Mcu. 
ft.). 

ft.). 

ft.). 

606.369 

606,369 

1  .80 

128.170 

316,518 

33.68 

7.119 

165,924 

165,924 

.854 

26,560 

688,400 

25.92 

4.149 

145.986 

145.986 

.806 

21,626 

675.045 

81.21 

4.624 

12(>-'l00 

567.772 

113,554 

.862 

105.064 

2,673.587 

25.45 

4.709 

10(^80 

449.974 

89.995 

.907 

68,040 

1.595.679 

23.45 

3.546 

60-50 

116,296 

58,148 

1.11 

18,727 

353,292 

18.87 

8.038 

45-30 

187,765 

37,553 

1.06 

26,169 

580,021 

22.16 

3.069 

30-20 

229.294 

25,477 

1.14 

24,538 

431,016 

17.58 

1.880 

20-  15 

118.945 

16.992 

1.29 

12.234 

235.425 

19.24 

1.979 

15-  10 

116.603 

12.956 

1.47 

9,297 

160.690 

17.28 

1.378 

10-    6 

59.861 

8.552 

1  54 

5.043 

75,837 

15.04 

1.267 

6-    2 

28,125 

4.688 

1.57 

1,354 

18.423 

13.60 

0.655 

Under  2(b) 

1.081 

1,084 

2.92 

230 

1.548 

6.73 

1.420 

(a)  "  LooaUty"  means  territory 

such  a  divinon  or  oomlnnation  of  data. 
Massachusetts  Board. 

(b)  Not  used  in  plotting  the  curves. 


„  by  a  particular  company  so  far  as  population  returns  permit  of 
The  population  figures  are  from  the  Federal  Census  as  used  by  the 
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INTERPOLATION  OF  ORDINATES  AND  AREAS 
AMONG  AREAS. 

By  C.  H.  Forsyth,  Dartmouth  College. 


Ordinary  interpolation  consists  geometrically  of  adding  one 
or  more  ordinates  in  a  systematic  manner  to  a  given  series  of 
ordinates.  The  intervals  which  separate  the  given  ordinates 
may  be  equal  or  unequal. 

Ideal  interpolation  requires  that  a  large  number  of  the  given 
ordinates  shall  be  used  to  determine  the  value  of  the  ordinate 
or  ordinates  to  be  interpolated  in  order  that  whatever  sense 
of  uniformity  exists  between  the  values  of  the  given  ordinates 
shall  be  maintained  after  the  interpolation.  The  degree  of 
reliability  of  the  given  ordinates  will  usually  decide  roughly 
how  many  of  them  should  be  used  to  give  appropriate  results. 

The  purpose  of  this  paper  is  to  derive  a  formula  to  be  used 
to  interpolate  areas  as  well  as  ordinates  among  areas  in  as 
direct  and  systematic  a  manner  as  ordinary  interpolation  is 
and  has  been  performed;  however,  the  areas  or  ordinates  to 
be  interpolated  are  parts  of  the  given  areas  and  the  given 
areas  must  be  contiguous  and  of  equal  breadth. 

The  use  of  such  a  formula  can  be  best  explained  by  a  concrete 
illustration,  and  the  best  illustration  is  to  be  found  in  con- 
nection with  mortality  or  population  statistics,  especially  the 
latter  because  of  the  great  difficulty  encountered  in  attempting 
to  gather  such  statistics  for  individual  ages.  The  tendency 
of  hiunan  beings  to  state  their  ages  in  figures  ending  with  a 
"5''  or  more  often  a  ''0"  leads  to  such  concentration  of  data 
at  such  ages  as  to  render  the  results  worthless  in  the  form 
collected.  For  this  reason  such  statistics  are  now  usually  col- 
lected in  age  groups  of  6,  10,  or  some  other  number  of  years 
and  then  whenever  the  values  for  the  individual  ages  are 
desired  they  are  obtained  by  interpolation.  The  method  of 
interpolation  used  in  the  past  has  been  very  indirect,  involv- 
ing considerable  transformation  of  the  data  previously.     Other 
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problems  will  readily  suggest  themselves  when  once  the  pur- 
pose of  the  formula  is  clear. 

To  illustrate  then,  suppose  the  population  of  a  community 
to  be  given  by  the  following  hypothetical  age  groups: 

Ages.  Population. 

10-14 362 

15-19 686 

20-24 938 

If  we  should  then  draw  a  curve  in  such  a  way  that  ordinates 
dropped  at  equal  intervals  would  enclose  areas  which  would 
correspond  to  the  populations  given  above  and  in  the  same 
order  these  areas  might  be  thought  of  as  being  made  up  of 
similar  areas  which  would  correspond  to  the  populations  for 
the  individual  ages.  Thus  the  formula  or  formulas  to  be  de- 
rived may  be  used  to  determine  either  the  populations  corre- 
sponding to  individual  ages  (ordinates)  or  for.  any  group  of  ages 
(areas)  which  is  a  fractional  part  of  one  of  the  original  groups. 

The  derivation  and  application  of  the  formulas  to  be  derived 
are  based  upon  the  calculus  of  finite  differences;  however, 
the  theory  involved  in  the  application  is  so  simple  that  any- 
one can  apply  the  formulas  by  simply  following  the  examples 
given  in  the  paper. 

If  we  define  the  two  functions  ux  and  yx  by  the  relation 

7  7 

Ayx=ux=yx±i—yx 
i       t        t         t 

x-l 

whence      y«=  X ux+yo=uo+ui+  .  .  .  +ux-i+vo  (1) 

7    x-o  17      7      7  t        1 

and  if  we  expand  yx±i  and  yx  by  the  so  called  Newton's  formula 
t  1 

in  terms  of  yo(=yo)  and  its  differences,  where 

t    "      t  t*      21  f  3! 

and 

y'^=yo+—^yo+ ^ -^+ 

(a;+l)(a;+l-0(ic+l-2<)A»y,  , 

e  3! 
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we  may  write 


-      t  fi2l 


t 

(2) 


^'  ''y^^mZ)^+ 


?i3l 


(2) 


where  F{Xjt)  refers  to  the  factorial  so  often  found  in  connec- 
tion with  finite  differences  and  equals  xix—t) 

(3) 

F{x,t)=x(x-t)(x-2t) 
etc. 
If  we  let  A  =  x 

B^x-t 
C=-x-'2t 
etc., 


then 


etc. 


(2) 

AF{x,t)=A+B+l 

(3) 

AF(x,0  ^AB+AC+BC+A+B+C+1 


Formula  (2)  is  the  fundamental  formula  desired  but  the 
various  terms  on  the  right  hand  side  may  be  shown  to  have  sig- 
nificant interpretations  and  meanings* 


If  we  define  vB=ux+ux'{-i+ 

i         1         "7" 


i 


then,  by  (1), 

2/0  =  2/0 

Uo-\-U\    .    . 

.    +ut-i  +1/0  =  1/1  =2/1  =  100+2/0 

i         7 

t                i 

uo+wi   .   . 

I           1 

.    .     +W2«-l+2/o  =  2/2<  =  |/2=W?o+W?l+2/0 

2/8=l00+l0l+l02  +  2/0 

etc. 

Hence 

A2/o  =  2/i-2/o  =  tPo 

A|/i  =  2/2-2/i  =  tOi 

and 

A*2/o  =  A|/i  -  A2/0  =  Ai^o 

Likewise 

A»yo  =  A*Ti?o 

A*^o  =  A«Wo 

etc., 

and  (2)  may  be  written 

(2) 


(3) 


tto  = hAF(x,n h  AF(x,/) h 

vhere  it  is  easy  to  show  that 


(3) 
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(2) 

AF{x,t)='2x-t+l 

(3) 

AF{x,t)  =3x«+3x(l  -20 +(1  -3<+2<«) 

(4) 

AF(a;,0=4x»+6aj«(l-30+2a;(2-W+ll<*)+(l-6f+l«2-6f«) 

etc. 

Now,  the  values  Wq^  loi,  toa  .  .  .  are  obviously  groups  of  t 

values,  just  as  we  find  in  mortality  and  population  statistics, 

and  ux  represents  one  of  these  values  included  in  a  group,  its 
7 

identification  depending  upon  the  value  of  x.  As  an  illustra- 
tion let  us  take  the  illustration  given  at  the  beginning  of  this 
paper.     Here  <  =  5,  and  uo,  wi,  etc.,  represent  the  populations 

6       5 

at  ages  10,  11,  etc.,  and  uo+ui+   .  .  .   +ii4=too=362,  etc. 

Is  6 

Thus 

w?o=362 

Ai£;o=224 
wi  =  586  A2t£>o  =  128 

Aie;i=362 
t(?2=938 
and  the  population  at  age,  say  15,  according  to  (3)  is 

U5= ho 4 h 

6       6  25         125         ,  ,   ,.^ 

362       224       128         *^  ^^''''''^  differences 

= h3 4 h 

5  25        125 

=  95.184  or  95 

Since  population  and  deaths  are  usually  given  in  quinquen- 
nial age  groups  t  usually  has  the  value  "5."  In  this  case  (3) 
may  be  written 

Ux-=^,2wo+M(x-'2)Awo+.004(x^-9x+12)Ahoo  + 

5a: -126)- 
3 


.0008(«»-21x^+116x-126)  — 


+.00004(a:^-38a:»+467x2-2014a:+1915.2)^+   ...   (4) 

o 

although  we  believe  it  is  rarely  necessary  to  use  differences 
beyond  the  second  in  such  a  connection.     Of  course,  in  case 

6 
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the  formula  is  needed  to  only  a  lower  number  of  differences, 
the  higher  differences  of  the  formula  are  simply  ignored. 

If  X  be  given  the  value  "7,"  formula  (4)  up  to  and  including 
second  differences  becomes  identical  with  a  formula  used  by 
Mr.  George  King  in  his  method  of  constructing  abridged 
mortality  tables  as  explained  in  the  report  of  the  English  Reg- 
istrar General  for  1914. 

So  far  we  have  pointed  out  how  formula  (3)  may  be  used  to 
determine  for  example  the  population  for  a  single  age.  As  a 
rule,  in  such  a  connection,  the  populations  for  each  and  all  of 
the  individual  ages  are  desired  and  in  such  a  case  the  work 
may  be  simplified  by  using  not  formula  (3)  or  (4)  but  the  lead- 
ing term  and  differences  obtained  from  it  when  x  is  given  suc- 
cessively the  values  -,-...  —  and  the  results  differenced* 
5    5  5 

five  times.  The  leading  term  and  differences  given  in  workable 
form  are  as  follows: 

Leading  term      .2k?o+ .12At£;o-  .032A*u;o+ .0144A»Wo 
1st  difference  .04  "   +.008  "    -.0064  " 

2d  difference  .008  "    -.0016  " 

3d  difference  .0016  "       (A) 

4th  and  higher  differences.  0 

As  an  illustration  let  us  take  our  original  but  now  somewhat 
extended  problem  and  break  up  the  population  for  the  age 
group  (15-19)  into  populations  for  each  and  all  of  the  individ- 
uals included  in  the  group. 
Ages.  Populations. 

10-14  1170  =  362 

Aie;o  =  224 
15-19  586  A2u;o  =  128 

352  A»Ti7o  =  105 

20-24  938  233 

585 
25-29  1523 

When  the  leading  term  and  differences  (the  underscored 
values)  are  computed,  written  as  shown,  and  added  successively 
in  the  ordinary  way,  we  have  the  following  results  (shown  with 
the  other  values  occurring  in  connection  with  the  addition) : 
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Ages.  Populaiions. 

15 96.696  97 

9.312 

16 106.008  ^856  106 

10.168  J68 

17 116 . 176  1 .024  0  or  116 

11.192  .168 

18 127.368  1.192  127 

12.384 

19 139.752  140 

586.000  586 

In  this  illustration  the  work  was  carried  out  to  an  unnec- 
essary number  of  decimal  places  in  order  to  show  a  perfect 
check  on  the  work.  Usually  one  or  two  decimals  will  prove 
sufficient,  depending  upon  the  size  of  the  values  involved. 

As  a  general  rule  mortality  and  population  statistics,  even 
at  their  best,  are  faulty  and  hence  in  most  cases  all  third  differ- 
ences may  be  ignored  in  which  case  the  leading  term  and  differ- 
ences may  be  taken  as 

Leading  term  .2wo+.12Awo  —  .OS2A^Wo 

1st  difference  .04  "  +.008  " 

2d  difference  .008  "         (AO 

3d  and  higher  differences  0 

It  will  be  noticed  that  the  formulas  of  leading  term  and 
differences  given  above  are  applied  centrally,  i.  e.,  at  least 
one  value  must  be  known  on  each  side  of  the  value  to  be 
broken  up,  and  hence  the  formulas  can  be  used  in  all  places 
except  to  break  up  "end"  values. 

The  leading  term  and  differences  for  breaking  up  "end" 

values  are  obtained  by  setting  »=-,-,  .  .  .   -  successively 

5    5  5 

in  formula  (4)  and  differencing  the  results  five  times  and  are 

as  follows: 

Leading  term       J2v}Q-.08Awo+.04:8AhuQ-m3^AhPo 

1st  difference  .04  "   -.032  "   +.0256  " 

2d  difference  .008  "   -.0096  " 

3d  difference  .0016  "  (B) 

4th  and  higher  differences  0 


Digitized  by 


Google 


424  American  SicOtttiedl  As90ciaticn.  [80 

Thus,  the  leading  term  and  differences  (B)  may  be  used  to 
break  up  "end"  values  such  as  population  "362"  for  the  age 
group  (10-14)  given  above,  as  follows.  However,  in  this  case, 
only  second  differences  will  be  used  in  order  to  show  clearly 
how  the  work  is  finally  performed. 
Ages.  Populations. 

10 60.624 

4.864 
11 65.488  1.024 

5.888  0 

12 71.376  1.024  0 

6.912  0 

13 78.288  1.024 

7.936 
14 86.224 

362.000 

Here,  again,  an  unnecessary  number  of  decimal  places  are 
carried  in  order  to  show  a  perfect  check  on  the  work. 

Of  course,  in  breaking  up  the  other  of  the  two  "end"  values 
occurring  in  any  set  of  statistics  the  column  of  values  needs 
only  to  be  reversed  and  the  formulas  applied  in  the  same  way. 
In  all  cases  any  negative  signs  that  appear  must  be  carefully 
preserved  and  carried  along  with  the  work. 

The  formulas  derived  above  will  prove  sufficient  to  cover 
practically  all  cases  met  with  in  ordinary  work  of  this  kind; 
but,  looked  at  from  a  geometrical  standpoint,  the  formulas 
derived  so  far  can  be  used  to  interpolate  only  what  might  be 
regarded  as  ordinates  among  areas.  To  make  our  paper 
anywise  complete  we  should  include  a  formula  which  would 
allow  us  in  case  of  necessity  to  determine,  say  the  population 
which  would  correspond  to  some  fraction  of  a  particular  age 
group  such  as  the  first  3/5,  or  the  middle  2/10  and,  in  fact,  any 
fractional  part  of  any  group.  Such  a  formula  would  then 
be  used  to  interpolate  what  might  be  regarded  as  area^. 

To  establish  a  formula  for  determining  the  value  which 

would  correspond  say  to  any  -  part  of  a  given  group;  it  is 
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obviously  necessary  to  merely  determine  the  value  of  the  sum. 

Unx^tLx+Us+l+    .    •     .     +Ux-{-n-l 
t        i  i  t 

in  terms  of  the  formula  (3),  where,  to  recapitulate,  C/n*  gives 

t 

the  value  which  corresponds  to  any  -  part  of  the  group  with 

X 

which  -  is  connected,  where 

t 

-,-...   fall  in  the  first  group, 


t    t  t 

t    t+1  2<-l 


fall  in  the  second  group,  etc. 


t       t  t 

The  sunmiation  suggested  above  is  so  easily  performed  by 
finite  integration  that  merely  the  fijial  result  (to  second  differ- 
ences) is  given,  as  follows: 

Un.^'i^+A^+B^+  ...  (5) 

T        t  ('Jil         TO! 

where  A  =  n(2x+n — <) 

i?=n{3a?+3x(n-2/)+(n-0(w-20 } 

etc. 

Suppose,  as  an  illustration,  we  desire  to  determine  the  popu- 
lation of  the  first  3/5  part  of  the  quinquennial  group  (15-19) 
of  the  example  given  in  this  paper,  using  second  differences. 
Here  t=x  =  5  and  n=3,  or 

1  25         125    ^ 

=316.528  or  317 

which  will  be  found  to  be  the  same  as  the  sum  of  95.184, 
105.168  and  116.176  found  separately  using  second  differ- 
ences. 
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CHARTERS  FOR  AMERICAN  BUSINESS  CORPORA- 
TIONS IN  THE  EIGHTEENTH  CENTURY. 

Bt  Joseph  S.  Davis,  Harvard  Umvenity, 


The  corporation  was  naturalized  in  America  in  the  seven- 
teenth and  eighteenth  centuries.  In  the  last  half  century  of 
the  colonial  era  it  was  utilized,  in  scattering  instances,  for 
business  purposes.  Immediately  after  the  Revolution  a 
marked  extension  of  this  use  was  one  of  the  numerous  politico- 
economic  experiments  essayed.  The  experiment  succeeded. 
Thereupon  a  business  corporation  movement,  unprecedented 
in  any  country,  developed  in  the  last  decade  of  the  century. 
The  accompanying  statistics,  based  upon  a  careful  if  not  ex- 
haustive examination  of  the  compiled  and  session  laws  of  the 
various  states,  are  presented  to  reveal  the  salient  features  of 
this  movement.* 

In  the  period  concerned  no  classification  of  business  corpora- 
tions had  developed.  The  charters  are  here  classified,  there- 
fore, on  a  common  sense  basis,  upon  which  a  few  comments 
are  in  point.  The  banks  were  entirely  joint  stock  commercial 
institutions.  Of  the  33  insurance  companies,  II  were  mutual, 
for  protection  against  loss  by  fire;  of  the  22  stock  companies,  a 
few  were  specifically  chartered  for  fire  or  marine  insurance, 
but  the  large  majority  were  privileged  to  write  both  kinds  of 
risks,  while  several  charters  were  broad  enough  to  include  life 
insurance,  of  which  practically  none  was  actually  written.f 
The  term  ''highway  companies"  is  used  in  preference  to 
"transportation  companies,"  since  every  company  here  in- 
cluded engaged  merely  in  constructing  and  maintaining  the 
basis  of  communication,  not  in  conducting  transportation. 
No  distinction  between  canal  companies  and  others  is  made 
in  the  group  of  charters  for  the  improvement  of  inland  navi- 
gation; for  the  precise  means  used  varied  with  the  locality 
rather  than  with  the  companies  or  charters. 

*  Judge  S.  E.  Baldwin's  eaaay  on  "Private  Corporations"  in  Two  Ctnturiti  Qrowth  nf  Ameriam  Lav 
(  YaU  BiunUnnid  Seriei,  New  York,  1901)  has  been  the  aathority  oa  this  subject.  The  present  statistics 
are  more  complete  and  somewhat  more  accurate.  Additimial  data,  espedally  relating  to  individual  com- 
panics,  will  appear  in  the  writer's  forthcoming  Bamxift  in  th$  Barlitr  Hittory  of  American  Corporationi, 

t  Certun  ecclemastical  corporations  which  provided  annuities  for  superannuated  clergy  or  the  widows 
and  orphans  of  clergymen  are  not  included,  since  they  wan  not  business  C(»porations. 
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A  few  charters  gave  powers  to  accomplish  varied  purposes. 
Thus  a  turnpike  company  was  entitled  to  erect  a  toll  bridge; 
a  manufacturing  company  had  the  right  to  dig  canals  to  afford 
an  outlet  for  its  products;  a  canal  company  was  empowered  to 
build  docks  and  furnish  a  city  water  supply;  and  a  water  com- 
pany was  authorized  to  employ  its  surplus  capital  as  it  should 
see  fit.  As  a  rule,  however,  one  of  the  objects  indicated  was 
clearly  the  principal  one,  and  such  companies  have  been 
classified  according  to  the  dominant  purpose.  The  White 
River  Falls  Bridge  Company  of  New  Hampshire  and  Vermont, 
however,  was  apparently  equally  interested  in  spanning  the 
river  and  locking  its  falls:  it  has,  therefore,  been  listed  imder 
two  heads,  and  to  this  extent  there  is  a  double  counting. 

Furthermore,  several  corporations  received  two  or  more 
charters.  The  most  notorious  example  is  the  Bank  of  North 
America,  whose  congressional  charter  of  1781  was  buttressed 
by  state  charters  from  Massachusetts,  New  York,  and  Penn- 
sylvania in  1782  and  Delaware  in  1786,  and  effectually  sup- 
planted by  a  new  one  from  Pennsylvania  in  1787.  Four  com- 
panies for  building  bridges  over  boimdary  rivers  and  8  com- 
panies for  improving  navigation  affecting  two  states  secured 
charters  in  two  jurisdictions.  After  making  allowance  for 
double  counting  from  these  various  sources,  it  appears  that 
not  more  than  317  distinct  corporations  were  authorized  by 
the  336  charters  counted. 

A  few  charters  may  have  escaped  the  writer's  eye.  In  par- 
ticular it  is  probable  that  several  water  companies  secured 
charters  under  the  Massachusetts  general  incorporation  act 
of  February  21,  1799;  but  I  have  been  able  to  find  evidence  of 
none.  With  this  exception,  the  statistics  are  believed  to  be 
reasonably  complete. 

The  tables  here  given  summarize  the  principal  available 
information.  Table  I,  in  its  three  parts,  gives  a  summary 
view  of  the  charters  granted,  grouped  by  sections,  periods,  and 
general  purposes.  Tables  II  and  III  show  the  progress  of  the 
movement  year  by  year,  with  reference  to  sources  of  corporate 
powers  and  the  specific  purposes  authorized,  and  Table  IV 
roughly  correlates  these  last  two  features  without  reference 
to  dates  of  charters.     Table  V,  finally,  brings  out  certain  facts 
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bearing  upon  the  relation  of  the  number  of  charters  to  the 
population  in  the  several  states. 

Certain  characteristics  of  the  movement  are  evident  from  a 
glance  at  Table  I.  But  2  per  cent,  of  the  eighteenth  century 
charters  were  granted  before  the  Revolution;  88  per  cent, 
were  granted  after  1790,  and  three  fifths  of  these  in  the  last 
5  years.  The  33  charters  granted  in  1781-90,  moreover, 
created  but  25  distinct  corporations.  The  progress  of  the 
movement  is  further  brought  out  by  annual  averages  for  five 
year  periods,  as  follows: 


Period. 

Annual  Averages. 

No.  of 
Charters. 

No.  of 
Corporations. 

1781-1785 

2.2 

4.4 

22.6 

35.8 

1.2 

1786-1790 

3.8 

1791-1795 

21.4 

1796-1800 

35.2 

New  England  strikingly  leads  in  the  number  of  charters,  with 
60  per  cent,  of  the  total;  the  others  are  about  equally  divided 
between  the  Middle  and  Southern  states,  if  Maryland  is 
coimted  with  the  latter.  In  the  decade  1781-90,  on  the  other 
hand,  more  charters  were  granted  south  of  Maaon  and  Dixon's 
line  than  north  of  it;  the  South  shared  but  slightly  in  the  boom 
in  charter  granting  after  1790  which  so  markedly  affected 
New  England.  The  dominant  type  is  clearly  the  highway 
companies,  which  constituted  nearly  two  thirds  of  the  total 
number;  the  financial  corporations  made  up  20  per  cent.,  the 
local  public  service  companies  10,  while  the  business  corpora- 
tions proper  added  less  than  4  per  cent.  The  local  public 
service  companies  were  largely  confined  to  New  England, 
business  corporations  proper  to  the  New  England  and  Middle 
states. 

The  more  detailed  tables  reveal  further  facts.  The  years 
1791-92  show  a  rapid  increase  in  new  charters.  In  the  single 
year  1792,  more  corporations  were  created  than  in  the  entire 
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decade  1781-90.  Except  Kentucky  and  Georgia,  all  of  the 
states  had  swung  into  line  by  1792,  and  only  Delaware  and 
South  Carolina  failed  to  grant  at  least  one  charter  in  that  year. 
The  high  point  of  the  period  is  1795,  due  chiefly  to  New  Hamp- 
shire's large  contribution;  from  this  year  on,  however,  a  high 
level  is  maintained — ^from  the  average  of  37  per  annum  there 
is  no  deviation  greater  than  6.  Before  1791  nearly  half  of  the 
charters,  and  more  than  half  the  corporations  chartered,  were 
for  the  improvement  of  inland  navigation;  thereafter  there 
was  a  fairly  wide  distribution  among  different  types.  Disre- 
garding sporadic  or  experimental  charters,  one  may  date  the 
beginning  of  the  movements  for  various  types  as  follows:  1783, 
inland  navigation;  1790,  banking;  1791,  toll  bridge;  1794,  in- 
surance; and  1795,  water  supply. 

In  order  of  ubiquity  the  inland  navigation  companies  come 
easily  first:  of  this  type  every  New  England,  Middle,  and 
Southern  state  chartered  at  least  one.  Toll  bridge  companies 
appear  in  12  states;  banking,  insurance,  and  water  companies 
in  10.  The  leading  states  in  chartering  particular  types  were: 
hanking — Massachusetts,  with  7  out  of  34;  insurance — Mary- 
land and  Rhode  Island,  each  with  6  out  of  33;  inland  naviga- 
tion— Virginia,  with  14  out  of  74;  toll  bridge — New  Hampshire, 
with  19  out  of  73;  turnpike — Connecticut,  with  23  out  of  72; 
water  supply — Massachusetts,  with  15  out  of  32;  and  manu- 
facturing— Massachusetts,  with  4  out  of  8.  North  Carolina 
and  Georgia  chartered  none  but  navigation  companies,  Ken- 
tucky only  a  bridge  company.  The  predominating  type  in 
Maine  and  New  Hampshire  was  the  toll  bridge,  in  Connec- 
ticut and  New  York  the  turnpike,  in  Virginia  and  South 
Carolina  as  well  as  their  sister  Southern  states  (except  Mary- 
land), the  inland  navigation  company. 

Banking  and  insurance  charters  were  about  equally  numer- 
ous, though  insurance  companies  slightly  outnumbered  the 
banks.  Highway  companies  were  about  equally  divided 
among  the  three  types, — inland  navigation,  toll  bridge,  and 
turnpike.  Water  companies  constituted  nearly  the  whole  of 
the  local  public  service  companies,  and  were  about  as  numerous 
as  banks  or  insurance  companies.  Manufacturing  com- 
panies, few  though  they  were,  constituted  60  per  cent,  of  the 
business  corporations  proper. 
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The  leadership  of  the  New  England  states  is  emphasized  by 
the  detailed  tables.  Each  ranked  higher  in  number  of  charters 
than  in  population  in  1800.  The  story  is  the  same  if  one 
compares  percentage  of  charters  with  percentage  of  population. 
Rhode  Island,  with  1.3  per  cent,  of  the  population,  granted 
nearly  as  many  charters  as  Virginia,  with  16.6  per  cent,  of  the 
population;  Connecticut,  with  4.7  per  cent,  of  the  population, 
granted  more  charters  than  the  four  states  south  of  Maryland, 
which  contained  35.2  per  cent,  of  the  population;  Rhode 
Island  and  Connecticut  together,  with  6  per  cent,  of  the  popu- 
lation, granted  about  as  many  charters  as  all  the  Middle  or 
Southern  states.  For  New  England  as  a  whole,  16.3  charters 
were  granted  per  100,000  population  (1800),  as  compared  with 
figures  for  the  Middle  states  of  4.6  and  the  Southern  states  of 
2.9.  In  this  comparison  Rhode  Island  leads  with  28.9  char- 
ters per  100,000  population,  but  backwoods  Vermont,  the 
lowest  New  England  state,  shows  a  figure  of  12.3.  to  contrast 
with  6.1  for  Maryland.  In  each  section  there  is  an  approach 
to  uniformity  in  density,  although  in  this  respect  Maryland 
fits  in  best  with  the  Middle  states. 

The  New  England  states  also  lead  in  types  of  charters. 
All  but  one  of  the  various  types  are  represented  there,  and  two 
of  its  types  (mining,  land)  are  not  elsewhere  represented.  In 
every  type  but  inland  navigation  companies,  in  which  the 
South  is  ahead,  it  leads.  On  the  average,  each  New  England  . 
state  chartered  7  types  of  corporations,  each  Middle  state,  5, 
each  Southern  state,  3.  Here  Connecticut  leads,  with  11 
different  types  rjgpresented. 

Mere  statistics  of  charters  are,  of  course,  inadequate.  We 
should  like  further  to  know  how  many  corporations  went 
actually  into  operation,  what  was  the  mortality  experience, 
how  much  capital  was  employed  in  all  and  in  each  group,  what 
were  the  characteristic  sizes,  whether  they  increased  or  de- 
creased as  the  movement  progressed,  and  so  on.  Records  still 
extant  throw  gleams  of  light  on  these  subjects,  but  nothing 
approaching  complete  statistics  of  them  can  be  hoped  for. 
Yet  the  few  figures  here  shown  indicate  a  breadth  and  signifi- 
cance of  this  early  corporation  movement  which  has  hardly 
been  sufficiently  appreciated. 
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TABLE  I. 
SUMMARY  OF  EIQHTEENTH  CENTURY  CHARTERS  TO  BUSINESS  CORPORATIONS  IN 
THE  UNITED  STATES.  QROUFED  BY  PERIODS,  SOURCES  OF  CHARTERS.  AND 
GENERAL  TYPES. 


SouTMi  of  Ch«rt«n'  Cokmid 

1 

1781-85 

1786-90 

1791-96 

1796-1800 

Total 
Charters 

Ptr 
CmL 

United  SUiet 

Middk  Stoics 

Sootheni  Stotes . . . 
WcatornStatoi.... 

6 

1 

1 
4 
3 
4 

4 

4 
14 

1 

70 
22 
22 

116  (a) 
38 
25 

1 

2 
200(a) 
67 
65 

1 

.6 
59,7 
iO.O 
19.4 

.5 

Total  Cbartan 

7 

11 

22 

115 

180(a) 

335 

100.0 

PtrC^ni 

M.l 

5.5 

e.e 

S4.8 

6S.7 

100.0 

GomlType 

Colonial 

1781-85 

1786-90 

1791-95 

1796-1800 

Total 
Charters 

Ptr 
ConL 

nn^m^i 

1 

5 
1 

5 
5 

1 

5 
14 

3 

29 
79 
4 
3 

27 
121 

27(a) 
5 

67 
219 

90.0 

ffij^Wftf 

66  4 

Local  publio  ■eryice 
BoBMa  (proper).. 

10.7 
8.9 

Total  dutrten 

7 

11 

22 

115 

180(a) 

835 

100,0 

SooroM  of  Charters 

Finaneial 

Highway 

Local  Pub- 
Uc  Service 

Business 
(proper) 

ToUl 
Charters 

indSory, 
addition^ 
orJowi 
Chttrt$r» 

Total 

Corpora- 

ticMis 

United  SUtee 

New&yland 

MiddkStates 

Southern  States... 
Western  States.... 

2 
33 
16 
16 

130 
42 

47 

1 

30(a) 
4 
2 

8 
5 

2 

200(a) 

67 

65 

1 

8 
7 
S 

2 
192 
60 
62 

1 

Total  Charters 

Joint  CkarUn 

Total  oorpora- 

tioos 

67 

5 
62 

219 

IS 
206 

36(a) 
36(a) 

13 
13 

335 

18 
317 

18 

317 

(a)  Charters  to  water  supply  companies  issued  under  the  Massachusetts  general  incorporation  aet  of 
Feb.  21, 1799.  iLam,  ed.  1801.  ii.  843-847)  cannot  be  found  and  are  not  included. 
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TABLE  IV. 

KQHTEENTH  CENTURY  CHARTERS  TO  BUSINESS  CORPORATIONS  IN  THE  UNITED 

STATES.  CLASSIFIED  BY  PURPOSES  AND  SOURCES  OF  CHARTERS 


Financial 

Highway 

Local  PubUo 
Servioe 

BusineM  (proper) 

SooroMofChArtera 

Bank, 
ing 

Insur- 
ance 

Inland 
Naviga- 
tion 

ToU 
Bridge 

Turn- 
pike 

Water 
Supply 

Dock 

Manu- 
fac- 
turing 

Miscel- 
laneous 

Total 

UnitwlSUtee 

2 

2 

Miine 

New  Hampshire. . . 
Vennont 

1 
1 

7 
4 
5 

1 
1 

5 
6 
2 

7   ' 
5 
5 
5 

1 
2 

12 
19 
5 
14 
3 
8 

4 
9 
9 
3 
23 

1 
1 
1 

16 
3 
5 

1 
I 

1 

1 

4 

1 

3 

23 
82 
20 

Rhode  laUnd 

60 
20 
46 

New  York 

New  Jersey 

PeiiMylvMua 

Delaware 

4 

3 
2 

3 
4 

3 

4 
5 

1 

1 
5 
5 

13 
6 

2 
2 

2 

1 

1 
1 

28 
13 
28 
8 

Maryland 

Virmiia 

3 
2 

6 
3 

2 

4 
14 
11 

6 

1 

4 

1 

3 
3 

1 
1 

21 
22 

North  Carolina... 
South  Carolina. ... 
n«orria 

11 
10 
1 

Kentucky 

1 

1 

ToUl  Charters. 

AneOlary.addi- 
tumal,    or 
Joint    Char- 
tert 

Total  Corpora- 
tions  

34 

S 
29 

33 
33 

74 

8 
66 

73 

4 
69 

72 
72 

32 
32 

4 

4 

8 
8 

5 
6 

336 
317 

(i)  One  bridge  and  canal  company  occaaons  an  additional  subtraction. 
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TABLE  V. 
C0MPABI80N  OF  STATES  WITH  RESPECT  TO  POPULATION.  1800.  AND  NUMBER  OF 
EIGHTEENTH  CENTURY  CHARTERS  TO  BUSINESS  CORPORATIONS. 


Souroes  of  Chartera 

No.  of 
Charter! 
Granted 

No.  of 
Charters 

**180a 

Peroentan 
ofTotaT 

Percentage 

OfTotaT 

Population 

1800 

Rank  with 

Respect  to 

No.  of 

Charters 

Granted 

Rank  with 

Respect  to 

Population 

1800 

UnitodSUica    

2 

.6 

Maine 

23 

32 
20 
60 
20 
45 
iOO 

16.2 
17.4 
12.3 
14.2 
28.9 
18.0 
16.S 

6.9 
9.5 
6.0 
17.9 
6.0 
13.4 
69.7 

2.8 
3.5 
2.9 
7.9 
1.3 
4.7 
is.i 

5-« 

3 
9-10 

1 
9-10 

2 

1 

New  Hampahira. 

VflTiPont  ' 

MaaaaohuaettB 

Connectaeat 

Ntw  England 

New  York 

28 
18 
23 
3 

67 

4.8 
6.2 
3.8 
4.6 
4.6 

8.4 
8.9 
6.9 
.9 
iO.O 

11.1 
4.0 

11.3 
1.2 

tr.6 

4 

11 

5-« 

14 

B 

New  Jersey 

PoinaylTania 

Delaware  .   . 

MiddUataist 

Maryland 

21 
22 
11 
10 

1 

66 

6.1 
2.4 
2.3 
2.9 
.6 

t.9 

6.3 
6.6 
3.3 
3.0 
.8 

19.4 

6.4 
16.6 
9.0 
6.5 
3.1 
.5 
4S.0 

8 
7 
12 
13 
15-16 

5 

Vhwini^ 

North  Carolina  ... 

South  Carolina 

Georgia 

Southern  SiaUt 

Kentucky 

1 
/ 

.4 

.5 

.3 

.5 

4.2 
3.0 

r.f 

16-16 

4 

Other  Weatem  SUtea 

WetUrnStain 

Digitized  by 


Google 


436  American  Statistical  Association.  [92 


THE  APPLICATION  OF  STATISTICS  TO  ADVERTIS- 
ING AND  MARKETING. 

By  Hyman   L.    Roth,  Statistical  Bureau^  Metropolitan  Life  Insurance 

Company, 


When  one  mentions  the  term  statistics,  people  are  wont  to 
associate  with  it  the  economist,  the  social  worker,  the  govern- 
ment official,  the  college  professor,  or  perhaps  the  insurance 
statistician,  the  financier,  and  the  like.  But  the  business  man 
engaged  in  the  manufacture  and  sale  of  some  product,  is  rarely 
thought  of  in  connection  with  the  uses  of  statistics.  And  yet, 
statistical  data  and  research  methods  have  assumed  vital 
importance  and  have  been  extensively  used  in  various  phases 
of  business  life.  Business  executives  are  not  only  searching 
for  and  utilizing  the  figures  compiled  by  the  national  and  state 
governments  and  other  bodies,  but  are  also  themselves  gath- 
ering and  tabulating  statistical  data  germane  to  their  busi- 
ness. This  is  particularly  true  in  the  fields  of  advertising  and 
marketing,  to  which  this  paper  will  be  devoted. 

The  uses  of  various  kinds  of  statistical  data  for  the  deter- 
mination of  markets,  the  application  of  statistical  methods 
for  checking  up  results,  for  apportioning  sales  quota,  for  meas- 
uring competition,  for  laying  out  advertising  plans  and  selling 
campaigns — specific  instances  of  how  statistical  methods  and 
data  have  been  used  for  these  and  other  purposes  will  be  pre- 
sented below. 

Attitude  of  Business  Men  toward  Statistics,  Nor  does  the 
business  man  refer  to  statistics  in  a  slighting  manner.  On  the 
contrary,  he  is  attaching  more  and  more  significance  to  the 
possibilities  and  utility  of  statistics.  Let  me  quote  several 
items  to  bring  out  this  point. 

In  an  address  before  the  teachers  of  advertising  at  the  1916 
convention  of  the  Associated  Advertising  Clubs  of  the  World, 
S.  Roland  Hall,  advertising  manager  of  the  Alpha  Portland 
Cement  Co.,  quoted  a  number  of  passages  from  letters  that  he 
had  received  from  advertising  and  sales  executives  in  answer 
to  the  query  as  to  what  they  expected  from  students  who 
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completed  courses  in  advertising.     Among  the  replies  was  the 
following: 

They  (those  who  have  studied  advertbing)  are  inclined  to 
emphasize  the  copy  side  and  entirely  overlook  the  statistical 
and  research  work  that  is  an  indispensable  preliminary.  I 
think  that  teachers  might  do  well  to  teach  students  the  use- 
fulness of  graphs  and  charts,  train  them  to  investigate,  to 
ascertain  populations  in  given  groups,  sales  possibilities,  etc. 
They  should  be  shown  how  salesmen  are  routed  by  maps, 
and  how  selling  effort  generally  is  organized  and  directed. 

The  following  passage,  from  an  editorial  in  Printers*  Ink  of 
March  30,  1916,  a  weekly  magazine  for  advertisers,  is  also 
indicative  of  the  same  attitude. 

Uncle  Sam  is  an  indefatigable  gatherer  of  statistics,  and 
the  publications  of  the  Departments  of  Commerce  and  Agri- 
culture are  veritable  mines  of  facts  and  figures  which  have 
been  compiled  at  the  public  expense,  and  which  are  supposed 
to  be  for  the  public  benefit.  The  usefulness  of  all  this  matter, 
however,  is  nothing  like  what  it  might  be  if  it  were  properly 
brought  to  the  attention  of  those  who  might  make  profitable 
use  of  it.  Unless  a  business  man  himself  takes  the  initiative, 
and  writes  to  Washington  for  information,  he  is  not  Ukely  to 
appreciate  the  broad  scope  of  the  work  which  is  actually  being 
done  for  him  by  the  government. 

Then,  referring  to  a  booklet  issued  and  circulated  by  the 
Census  Bureau,  directing  attention  to  publications  of  a  sta- 
tistical nature  of  possible  use  to  business  men,  the  editorial 
concludes: 

We  are  glad  to  note  that  the  need  (that  is,  for  publicity  of 
statistical  data)  has  at  last  been  recognized  by  one  govern- 
ment official  at  least,  and  we  hope  the  practice  will  spread. 

Another  interesting  indication  of  the  attitude  regarding 
statistics  for  business  purposes,  is  the  growing  use  of  statistical 
terminology.  Thus,  in  Associated  Advertising ^  February,  1916, 
an  article  contains  the  phrase,  "a  movement  which  looks 
toward  reducing  the  business  death  rate"  etc.  Again,  in  the 
March,  1916,  issue  of  the  same  magazine,  there  is  an  editorial 
on  the  efforts  of  the  Ingersoll  Cost  Accounting  Committee  of 
the  Associated  Advertising  Clubs  of  the  World,  containing 
such  phrases  as  the  "high  business  death  rate"  and  '*  when  the 
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desired  figure  facts  are  obtainable,  it  will  be  possible  to  arrive 
at  various  safe  averages  for  income  and  outgo,"  etc.  In  an 
interview  reported  in  Printers*  Ink,  April  15,  1915,  W.  H. 
IngersoU  is  quoted  as  saying:  "The  vital  statistics  of  a  busi- 
ness or  department,  like  the  vital  statistics  of  a  nation  or  gov- 
ernment, may  best  be  concentrated  for  preservation  in  the 
form  of  graphic  charts."  While  passages  of  this  kind  can  be 
said  to  be  incidental,  yet  they  are  significant  of  the  attitude  of 
business  men  on  this  subject. 

The  general  manager  of  a  concern  manufacturing  talcum 
makes  the  following  comment  on  the  lack  of  statistics  in  that 
field  as  compared  with  other  lines  of  business.  Printers*  Ink, 
Feb.  3,  1916: 

But  in  the  talcmn  business,  it  has  been  altogether  different. 
There  have  been  no  statistics,  no  appreciation  of  the  real  and 
possible  demand,  no  accurate  knowledge  of  per  capita  con- 
sumption. We  are  all  of  us,  even  the  largest,  losing  far  more 
by  secrecy  than  we  would  gain  by  a  free  interchange  of  data 
and  opinion. 

At  a  meeting  of  the  Advertising  Club  of  New  York,  in  March, 
1916,  John  Lee  Mahin  proposed  what  is  really  the  statistical 
method  for  measuring  the  "good  will"  produced  by  advertis- 
ing.    He  said,  as  reported  in  Printers*  Ink,  April  6,  1916: 

First  we  can  measure  the  amount  of  money  spent  over  a 
period,  say,  of  three  years.  We  can  take  the  amount  of  space 
and  picture  it  by  the  graphic  method.  Then  we  can  put 
against  it  the  total  amount  of  space  it  bought.  We  can  cut 
that  space  up  and  say  that  a  certain  large  percentage  of  it  has 
been  put  into  the  propagation  of  the  ideas.  And  that  another 
smaller  portion  of  the  space,  say,  5  per  cent.,  has  been  devoted 
to  making  the  street  location  of  the  house  known;  and  2^  per 
cent,  to  a  name  that  fits  the  tongue  easily  or  a  mark  to  identify 
it;  and  5  or  10  per  cent,  more  to  more  or  less  inconsequential 
things. 

I  say  we  could  do  that  with  more  or  less  facility.  We  could 
do  it  also  with  competitive  articles  and  check  the  good  will  of 
these  against  the  good  will  of  the  goods  in  question. 

But  that  is  not  all.  We  could  then  send  out  into  the  field 
and  canvass  large  enough  groups  of  typical  consimiers  and 
those  who  have  influence  on  consumers  and  in  this  way  get  an 
accurate  approval  of  the  state  of  mind  of  those  consumers  and 
confidently  believe  that  they  are  representative  of  the  whole 
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mass  of  consumers.  We  should  never  lose  sight  of  the  fact 
that  the  opinions,  desires,  preferences  of  the  consumers  are 
facts. 

Just  one  more  reference  of  this  kind,  an  editorial  from  Print- 
ers' Ink,  June  29,  1916: 

Indeed,  the  whole  tr^nd  of  the  advertising  business  is  straight 
away  from  the  old  methods  of  trial  and  error,  and  toward  an 
even  greater  dependence  on  facts  and  figures.  Nowhere  is 
that  fact  more  apparent  than  in  the  increasing  use  of  statistics, 
which  often  indicate  the  advisability  of  a  change  in  tactics 
before  it  becomes  painfully  evident  in  the  sales  total. 

The  foregoing  passages  are  quoted  to  indicate,  at  the  very 
beginning,  the  seriousness  with  which  business  men  regard  sta- 
tistical  data  and  methods  as  applied  to  their  respective  fields. 
Let  us  now  pass  to  a  consideration  of  a  number  of  actual  in- 
stances of  the  uses  of  statistics  by  the  three  following  elements 
of  the  field  of  advertising — the  advertiser,  the  advertising 
medium,  the  advertising  agency.  In  citing  the  various  in- 
stances, I  have  preferred  to  have  those  who  have  utilized 
statistical  methods  tell  their  own  story  in  their  own  words, 
and  have  therefore  quoted  rather  extensively. 

USES    OF    STATISTICS    BY    ADVERTISERS. 

The  use  of  statistics  by  a  manufacturer  is  well  exemplified 
in  the  case  of  Robt.  H.  IngersoU  and  Bro.  in  an  interview 
reported  in  Printers'  Ink,  April  15,  1915: 

In  these  days  of  aspiration  for  scientific  management  every 
executive  is  trying  to  get  his  business  on  a  measurable,  analyz- 
able  basis.  The  original  unit  of  comparison  for  determining 
this  almost  always  has  to  be  the  productiveness  of  the  individ- 
ual salesmen.  Afterwards  the  measuring-stick  is  the  terri- 
tory. The  IngersoUs  are  now  coming  to  the  third  standard, 
units  of  population;  a  variation  of  the  territorial  idea,  but 
yet  a  variation.  The  company  now  sells  46  or  47  watches 
per  thousand  of  population;  two  or  three  per  thousand  in 
secluded  sections,  100  or  more  per  thousand  in  cities,  but  about 
46  or  47  per  thousand  the  country  over.  But  how  much  ought 
it  to  sell? 

To  know  the  number  of  watches  sold  per  thousand  and  the 
cost  per  thousand  gives  a  much  broader  and  sounder  basis 
than  the  other  way.  We  ask  how  many  can  be  sold?  The 
life  of  the  average  watch  is  so  many  years,  and  in  that  we 
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include  breakage  and  loss.  Replacement  is  so  much,  com- 
petition is  so  much.  The  relations  of  wealth  and  poverty,  of 
factory  and  commercial  and  agricultural  communities,  are  all 
figured  in.  Averages  are  found  for  state,  sections  and  the 
country  as  a  whole. 

With  these  in  hand  we  can  turn  around  and  make  local 
investigations  with  entirely  new  and  highly  important  re- 
sources of  inquiry.  Why  are  the  sales  per  thousand  greater 
in  this  place  than  in  that?  Why  should  it  cost  more  to  make 
fewer  sales  there?  Territories  show  up  in  new  Ught,  in  better 
focus,  and  we  can  ^ee  whether  the  need  is  primarily  for  one 
kind  of  help  or  for  another,  this  kind  of  appeal  or  that. 

So  important  do  some  people  consider  statistical  research  in 
its  application  to  business  problems,  that  they  believe  in  the 
existence  of  a  separate  department  for  the  sole  purpose  of 
conducting  work  of  this  kind.  Thus,  Chas.  C.  Parlin,  Man- 
ager of  Division  of  Commercial  Research  of  the  Curtis  Pub- 
Ushing  Co.,  in  an  article  in  Printers*  Ink,  October  22,  1914, 
entitled  ''Why  and  How  a  Manufacturer  Should  Make  Trade 
Investigations,"  advocates  the  creation  of  research  depart- 
ments by  manufacturers.  A  few  paragraphs  from  this  article 
will  indicate  the  utility  of  statistical  data  for  the  purposes 
indicated: 

Today  the  supply  in  most  lines  has  caught  up  with  the 
demand  and  a  third  very  important  function  devolves  upon 
the  manufactiu-er;  namely,  to  develop  his  markets.  This 
function  involves  first  of  all  a  thorough  knowledge  of  his  exist- 
ing markets  and  of  all  those  influences  which  are  operating  to 
affect  them.  It  seemed  natural  enough  in  the  earher  stages  of 
industrial  development  for  the  manufactiu-er  to  confine  his 
attention  to  the  making  of  goods  and  to  entrust  to  an  outside 
sales  organization  the  second  function  of  getting  the  goods  to 
the  consumer.  It  is  still  advantageous  in  many  Unes  for  the 
manufacturer  to  reach  the  retailer  through  jobbing  connec- 
tions, but  no  manufacturer,  however  efficient  and  honorable 
the  middlemen  handUng  his  product  are,  can  afford  to  be 
without  firsthand  knowledge  of  his  markets.  Every  manu- 
facturer should  know  where  his  goods  are  sold,  who  buys  them, 
and  why  they  are  bought,  what  type  of  men  are  selling  his 
goods  to  consumers,  what  influences  are  affecting  them,  what 
their  sales  methods  and  sales  costs  are,  to  what  extent  they 
are  real  factors  in  making  sales  and  to  what  extent  they  are 
only  order-takers. 
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Every  manufacturer  should  know  whether  he  has  a  unif orna 
distribution  or  whether  there  are  certain  sections  and  com- 
munities within  sections  where  sales  are  subnormal;  many 
manufacturers  reaching  the  retail  trade  through  middlemen 
seem  to  have  very  httle  of  this  information. 

Mr.  Parlin  states  further: 

A  certain  manufacturer  in  the  central  west  was  interested 
primarily  in  breaking  into  the  New  York  markets;  research 
showed  him  that  totally  neglected  at  his  own  door  there  lay 
a  larger  market  easier  to  get  and  Ukely  to  prove  more  profit- 
able than  the  coveted  New  York  market;  research  showed 
another  manufacturer  that  his  distribution  was  far  from  uni- 
form, another  that  he  was  restricting  his  line  to  jobbers  when 
the  possible  sale  for  his  goods  was  almost  confined  to  those 
stores  which  aimed  to  buy  direct;  another  who  sold  only 
direct  that  a  major  portion  of  the  opportunities  in  his  field 
could  be  best  reached  through  jobbing  channels. 

As  regards  the  scope  of  commercial  research,  Mr.  Parlin 
states: 

Research  work  should  not  only  be  dominated  by  honesty 
of  purpose,  but  it  should  be  conducted  from  the  student  stand- 
point of  truth  for  truth's  sake.  Lines  of  inquiry  that  appear 
likely  to  prove  of  practical  value  should,  of  course,  be  piu"- 
sued.  But  that  which  appears  academic  should  not  be  ne- 
glected, for  it  frequently  happens  that  what  appears  to  be 
academic  turns  out  to  be  highly  practical,  while  something 
which  appears  likely  to  be  practical  turns  out  to  have  httle 
value.  .  .  .  Commercial  research  work  involves  three  dis- 
tinct phases:  First,  library  work;  second,  field  work;  third, 
formulating  conclusions. 

The  first  step  naturally  is  the  study  of  printed  sources,  such 
as  the  census  reports  and  other  government  pubhcations. 
The  research  department  may  often  throw  light  upon  a  busi- 
ness by  merely  graphing  census  figures.  Often  we  have  found 
a  manufacturer  with  the  latest  census  reports  at  his  elbow, 
but  deeply  interested  in  maps  and  graphs  of  the  same  census 
material  as  it  applied  to  his  own  business,  indicating,  that 
while  he  had  perhaps  read  the  figures,  they  came  to  him  in  a 
new  light  as  he  saw  them  graphed. 

In  advertising  and  selling,  as  in  vital  and  social  statistics 
the  importance  of  reducing  figures  to  a  rate  per  hundred  or 
thousand  basis  has  been  recognized.  Says  C.  C.  Casey  in  an 
article,  "Graphic  Sales  Pictures  That  Analyze  the  Business," 
Printers^  Ink,  January  20,  1916: 
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Many  of  the  big  sales  organizations  use  the  "quota*'  sys- 
tem in  compiling  certain  of  their  sales  and  advertising  statis- 
tics, and  these  figures  remove  some  of  the  inequalities  of  ter- 
ritorial or  agency  sales. 

The  quota  in  Arizona,  may,  for  instance,  be  ten  sales  a 
month  and  in  New  York  ten  times  as  many,  but  the  tabula- 
tion would  show,  not  the  sales,  but  the  per  cent,  of  sales  to 
quota — 75  per  cent,  of  quota  in  each  state  would  indicate 
equal  comparative  results,  even  though  it  did  only  mean  that 
Arizona  made  T\  sales  and  New  York  75  sales. 

The  most  graphic  method,  however,  of  showing  sales  or 
advertising  by  territories,  or  by  states,  or  by  salesmen  is  the 
"per  prospect,"  "per  hundred  prospect,"  or  "per  thousand 
prospect"  method.     .     .     . 

If  you  say  that  the  Arizona  sales  organization — ^whether  it 
be  salesmen,  jobbers  or  dealers — sold  333  units  of  yoiu"  prod- 
uct per  thousand  prospects  in  a  year  and  New  York  sold  111 
units,  the  comparison  has  a  "Jim  Jeffries  punch"  which  is 
likely  to  jar  somebody  into  demanding  a  reason. 

Another  instance  of  the  use  of  statistics  and  the  rate  method 
was  recited  by  N.  C.  Kingsbury,  Vice-President  of  the  Ameri- 
can Telephone  and  Telegraph  Co.,  at  the  1916  convention  of 
the  Associated  Advertising  Clubs  of  the  World,  reported  in 
Printers'  Ink,  June  29,  1916.     Mr.  Kingsbury  said: 

Our  national  advertising  campaign  began  in  June,  1908- 
.  .  .  For  the  five  years  of  1904  to  1908,  inclusive,  we  gained 
1,690,078  subscribers,  and  this  gain  was  1.72  telephones  for 
each  hundred  of  the  total  population  of  the  United  States. 
That  was  before  our  advertising  campaign  began. 

Now  let  us  take  the  period  from  1908  to  1913,  inclusive, 
omitting,  as  you  will  note,  the  years  1914  and  1915  in  order 
to  avoid  the  effect  of  abnormal  conditions  due  to  the  European 
war.  During  these  five  years,  while  our  advertising  cam- 
paign was  in  progress,  we  gained  2,199,964  stations,  and  that 
gain  was  1.95  telephones  per  100  of  the  total  population  of  the 
country,  so  that  during  the  period  covered  by  our  national 
advertising  the  gain  in  telephones  was  .23  of  1  per  cent,  greater 
than  during  the  period  when  we  were  not  advertising.  If  you 
will  apply  this  .23  of  1  per  cent,  to  the  total  population  of  this 
country  you  will  notice  it  represents  a  large  number  of  tele- 
phones. And  this  gain  was  made  in  spite  of  the  fact  that  the 
possibilities  for  new  business  were  considerably  less  in  the 
latter  period  than  in  the  former  period. 

Another  very  interesting  instance  of  the  use  of  statistics 
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was  described  in  an  article  entitled  "Testing  the  Value  of 
Inquiries,"  also  by  C.  C.  Casey,  in  Printers*  Ink^  January  27, 
1916.  The  advertising  of  a  firm  manufacturing  machinery 
was  adversely  criticized  by  the  management  on  the  score  of 
poor  sales  results  in  following  up  the  inquiries  with  salesmen. 
Sb  critical  did  the  matter  become  that  the  discontinuance  of 
further  advertising  was  being  considered.  Whereupon  the 
advertising  manager  made  a  thorough  statistical  analysis  of 
the  records  of  inquiries  and  sales,  and  presented  his  results  in 
both  tabular  and  graphic  form. 

The  length  of  the  sales  lines,  showing  sales  per  thousand  pos- 
sible customers,  followed  the  length  of  the  advertising  lines,  show- 
ing inquiries  per  thousand  possible  customers. 

When  inquiry  lines  were  long,  showing  a  large  number  of 
inquiries  per  thousand  possible  customers,  sales  lines  also  were 
long,  and  vice  versa — in  a  manner  that  was  graphic. 

There  were  many  variable  elements,  of  course — greater 
eflSciency  of  men,  better  crop  conditions,  and  a  lot  of  other 
things — but  the  tendency  was  for  sales  to  "grow  thick"  exactly 
in  proportion  as  advertising  inquiries  were  "planted  thick." 

In  other  words,  even  though  salesmen  ignored  inquiries, 
their  prospect  list  as  a  whole  was  educating  itself  to  buy,  and 
was  buying  freely  or  rottenly  in  proportion  to  the  number  who 
could  be  induced  to  write  the  company  for  more  information. 

Another  instance  of  the  use  of  statistical  analysis  for  deter- 
mining the  value  and  nature  of  inquiries,  was  presented  in  a 
talk  before  the  Adcraft  Club  of  Detroit  by  Edwin  A.  Walton, 
Advertising  Manager  of  the  Burroughs  Adding  Machine  Co., 
reported  in  Printers*  Ink,  Nov.  4,  1915: 

Oiu-  analysis  of  our  business  experience,  covering  hundreds 
of  different  letters,  folders,  magazine  advertisements  on  every 
phase  of  our  business,  proves  definitely  and  conclusively  four 
things: 

First:  The  more  educational  our  message,  the  fewer  the  in- 
quiries. 

Second:  The  more  Burroughs  machine  we  talked,  the  fewer 
the  inquiries. 

Third:  The  more  mere  curiosity  we  excited,  the  greater  the 
number  of  inquiries,  and 

Fourth:  The  more  valuable  looking  the  free  booklet  we 
offer,  the  greater  the  number  of  inquiries. 
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Statistics  as  a  Guide  for  Copy.  The  realization  of  the  above 
facts  gave  the  Burroughs  Adding  Machine  Co.  also  a  splendid 
guide  as  to  the  kind  of  copy  that  was  best  suited  for  their 
purposes.     Again,  to  quote  Mr.  Walton : 

Now  we  are  reasoning  this  way  in  our  advertising,  that  if 
the  prospects  in  the  country,  numbering  two  million  or  more, 
really  knew  what  a  Burroughs  would  do  for  them  in  the  way 
of  saving  time,  insuring  accuracy,  and  giving  them  without 
any  cost  the  facts  and  figures  of  their  business,  on  which  to 
build  better  profits — ^if  they  really  knew  this,  they  would  be 
clamoring  to  buy.  They  would  mob  oiu"  hundred  and  seventy 
oflBces  around  the  country.  They  would  be  sitting  on  the 
doorsteps  in  the  morning  waiting  to  buy  machines.  Now 
that*s  the  truth.  If  they  only  knew.  We  believe  that.  It 
is,  then,  an  educational  problem. 

A  further  excellent  instance  of  the  use  of  the  statistical 
method  for  obtaining  a  guide  for  copy,  was  the  recent  prize 
contest  on  the  uses  of  Bon  Ami.  Says  R.  S.  Childs,  general 
manager  of  the  Bon  Ami  Co.,  in  an  article  in  Printers*  Ink, 
August  10,  1916: 

The  prize  contest  had  considerable  value,  however,  in  ful- 
filling its  primary  purpose  of  bvMness  research.  The  tradi- 
tional theory  of  the  uses  of  Bon  Ami,  on  which  our  advertising 
copy  rests,  is  based  on  very  illusive  data.     .     .     . 

By  tabulating  the  replies  we  produced  a  big  chart,  showing 
the  seventy  leading  uses  for  Bon  Ami  and  to  some  extent  this 
chart  guides  our  advertising.  It  leads  us,  for  example,  in  an 
advertisement  showing  the  cleaning  of  a  bathtub  to  put  a  cain 
of  Bon  Ami  powder,  rather  than  a  cake,  into  the  hands  of  the 
model,  whereas  in  a  window-  or  mirror-cleaning  advertise- 
ment we  take  pains  to  show  a  cake,  there  being  a  clear  prefer- 
ence on  the  part  of  housewives  along  these  lines  in  the  prize- 
contest  returns. 

For  Figuring  Advertising  Appropriations,  The  statistical 
method  is  used  extensively  in  determining  advertising  expendi- 
tures and  appropriations,  especially  with  regard  to  the  locali- 
ties and  mediums  in  which  to  advertise.  For  example,  Lee 
Anderson,  in  an  article,  "Some  Suggestions  on  Handling  the 
Advertising  Appropriation,"  Printers'  Ink,  June  22^  1916, 
recites  an  instance  of  the  study  of  a  certain  advertising  prob- 
lem in  which  he  found  that,  "with  65  per  cent,  of  his  distribu- 
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tion  in  towns  of  5,000  and  under,  the  advertiser  was  spending 
85  per  cent,  of  his  appropriation  in  publications  whose  circu- 
lation was  in  cities  of  25.000  and  up/' 

The  following  is  another  instance  of  the  use  of  the  statistical 
method  in  the  consideration  of  the  advertising  appropriation 
of  a  national  advertiser.  To  determine  how  much  should  be 
appropriated  by  this  firm  for  advertising  in  its  various  terri- 
tories, it  was  proposed  to  make  a  test  over  a  period  of  two  or 
three  years  by  running  advertisements  in  certain  territories 
operated  by  this  firm,  and  by  not  advertising  in  other  territories, 
and  then  checking  up  the  results.  The  article  describing  this 
analysis,  **The  'Saturation  Point'  in  Advertising  Expendi- 
ture," by  C.  C.  Casey,  in  Printers^  Inky  September  9,  1915,  is 
here  quoted  as  a  particularly  good  illustration  of  the  intensive 
use  of  statistical  methods: 

In  an  analysis,  however,  to  find  the  right  territories,  it  was 
discovered  that  some  territories  already  had  been  receiving 
more  advertising  than  others,  both  in  the  magazines,  because 
of  varying  circulation,  and  in  the  varying  attitude  of  mind  of 
the  different  branch  managers  toward  advertising. 

When  this  discovery  was  made,  the  territories  were  sorted 
into  six  groups,  according  to  the  amount  of  advertising  done 
in  each.  The  amount  of  advertising  was  at  first  taken  as  the 
number  of  prospective  customers  reached  (and  the  number  of 
times  reached)  both  by  mail  and  through  the  magazines. 

This,  however,  was  not  found  satisfactory  because  of  the 
varying  kinds  of  advertising  used  and  because  of  variation  in 

circulation  of  the  magazines A  better  method 

was  found  in  taking  the  inquiries  received  from  the  adver- 
tising for  each  territory,  ignoring  those  received  direct  by  the 
branch  managers,  that  is,  those  not  coming  through  the  home 
oflBce.     .... 

Because  of  the  varying  number  of  inquiries  and  the  varying 
niunber  of  prospective  customers  in  the  different  territories, 
it  was  decided  to  reduce  the  inquiries  per  territory  to  the 
*' inquiries  per  thousand  prospective  customers"  in  each  terri- 
tory. This  was  done  by  dividing  the  total  number  of  inquiries 
in  each  territory  by  the  number  of  thousand  prospective  cus- 
tomers in  each  territory 

The  territories  were  then  regrouped  into  six  groups,  accord- 
ing to  the  amount  of  advertising  done.  In  group  1  were  put 
all  agencies  with  less  than  100  inquiries  per  thousand  prospec- 
tive customers;  in  group  2,  all  who  had  between  100  and  150; 


Digitized  by 


Google 


446  American  Statistical  Association.  [102 

group  3,  all  between  150  and  200,  and  so  on  until  group  6, 
which  had  all  territories  that  had  more  than  300  inquiries  per 
thousand  prospective  customers. 

Then  the  total  sales  were  taken  for  all  the  agencies  in  each 
group,  and  these  being  divided  also  by  the  number  of  thousand 
prospective  customers  in  the  group  of  territories,  gave  the 
sales  per  thousand  prospective  customers  in  each  group. 

Then  the  amount  of  these  sales  was  obtained  by  multiplying 
by  the  average  sale  price  and  the  total  in  dollars  was  used  as 
a  basis  to  estimate  percentage  of  the  advertising  cost. 

Enough  of  this  article  has  already  been  quoted  to  show  the 
intensive  use  of  statistical  methods  in  the  case  in  question. 
The  following  paragraph  from  a  series  of  articles  in  Printers' 
Ink,  in  1915,  is  also  indicative  of  the  application  of  statistics 
in  determining  the  advertising  appropriation  : 

It  is  a  fact,  however,  that  the  ratio  between  advertising 
expenditures  and  gross  sales,  when  it  can  be  obtained  in  the 
form  of  an  average  for  the  entire  industry  or  the  major  part 
of  an  industry,  may  be  very  useful.  The  concern  which  is  able 
to  approach  the  subject  of  an  advertising  appropriation  with 
the  knowledge  that  the  normal  or  average  advertising  expendi- 
ture in  its  field  is  7  per  cent,  of  its  gross  sales  will  find  its  prob- 
lems materially  simplified.  Its  analysis  of  the  market  with 
respect  to  its  own  product  will  indicate  wherein  that  normal 
average  must  be  exceeded,  and  wherein  it  may  reasonably  be 
expected  to  prove  adequate. 

George  F.  Lord,  Manager  Advertising  Division,  Du  Pont 
Powder  Co.,  in  discussing  the  problem  of  advertising  appropria- 
tions in  Printers'  Ink,  March  4,  1915,  states: 

I  am  convinced  that  more  failures  in  advertising  are  due  to 
lack  of  analysis  of  conditions  than  to  any  other  reason.  For 
lack  of  such  analyses  many  concerns  that  sadly  need  advertising 
fail  to  use  it,  some  advertise  who  should  not,  and  many  adver- 
tise *Hoo  much,  too  quickly,"  creating  sales  demand  they 
cannot  meet. 

An  analysis  of  a  business  along  the  lines  here  suggested  will 
often  develop  unthought-of  possibiUties  of  expansion  or  obsta- 
cles to  success  that  must  be  surmounted  or  circumvented 
before  an  advertising  campaign  can  succeed. 

He  then  presents  a  very  comprehensive  list  of  items,  the 
filling  in  of  which  would  involve  the  utilization  of  statistical 
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data  already  compiled,  or  the  conducting  of  new  investigations 
to  obtain  the  necessary  information. 

Studying  Competitive  Advertising.  A  most  novel  and  inter- 
esting example  of  statistical  analysis  is  contained  in  a  study 
of  the  competitive  periodical  advertising  and  literature  of 
several  firms  in  the  same  field,  described  in  an  article  in  Print- 
>€rs'  Inky  October  14,  1915,  entitled  **  Sizing  Up  the  Other 
Fellow,"  by  S.W.: 

To  get  down  to  practical  issues,  the  analysis  divided  itself 
into  three  parts.  One  took  up  the  advertising,  national  and 
trade,  of  all  the  companies  in  the  field;  the  second  regarded  the 
sales-promotion  booklets  sent  out  from  various  offices  in 
response  to  inquiries  of  dealers  and  customers  and  distributed 
through  dealers,  jobbers  and  salesmen.  This  included  sales 
promotion  methods.  The  third  part  concerned  the  talking 
points  used  bv  various  other  companies  in  putting  forth  the 
Advantages  of  their  respective  chests. 

The  work  of  finding  out  about  the  national  advertising  of 
competitors  was  simple.  This  p^rt  of  the  analysis  came, 
almost  completely  covered  in  detail,  from  the  offices  of  various 
magazines  willing  to  give  the  data.  It  resolved  itself  into 
43ecuring  the  space  requirements  of  each  company  as  the  infor- 
mation was  given  by  the  leading  national  magazines. 

The  data  thus  furnished  was  worked  up  in  chart  form,  of 
which  the  author  of  the  article  states: 

The  value  of  such  a  chart,  since  practical  value  is  the  real 
object,  could  best  be  brought  about  and  "cashed  in  on"  after 
A  second  year.  Comparative  statements  are  always  more 
valuable  than  simple  figures.  By  comparing  what  a  company 
lias  done  one  year  with  what  it  did  the  preceding  year,  a  person 
can  get  a  fair  idea  whether  the  company  is  increasing  or  decreas-. 
ing  appropriations  and  thereby  judge,  in  a  crude  but  somewhat 
definite  way,  whether  the  company  has  gone  ahead  or  behind. 

Charts  were  also  worked  up  for  the  second  part  of  the  in- 
vestigation, which  dealt  with  booklets,  correspondence,  and 
•other  sales-promotion  methods  of  competitive  companies: 

The  use  of  such  a  chart  is  simple:  it  shows  at  a  glance,  how 
much  follow-up  work  other  companies  are  doing,  how  much 
material  they  send  out  and  the  interval  of  time  between  letters. 
Then,  it  can  be  judged  with  some  accuracy  which  of  the  com- 
panies are  enjoying  success  in  proportion  to  the  efforts  put 
forth 
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Two  such  charts,  one  for  each  of  two  successive  years,  would 
enable  a  company  to  judge  which  of  its  competitors  had  par-^ 
ticularly  increased  its  efforts  in  such  direction  and  so  a  com- 
pany would  be  able  to  tell  something  of  the  progress  in  organ- 
ization and  promotion  work  made  by  competitors.  So  it 
would  happen,  as  years  passed,  that  these  charts  would  increase^ 
in  value,  each  one  of  them  showing  up  some  change  in  the^ 
methods  of  various  companies:  then  as  one  or  two  of  the  com- 
panies might  advance  far  ahead  of  the  others,  or  drop  back^ 
the  reasons  could  be  conjectured  with  a  degree  of  exactness. 
This,  indeed,  is  a  laboratory  method  of  investigation. 

As  to  the  third  part  of  the  investigation,  dealing  with  the 
talking  points  used  by  the  various  companies,  the  following 
passages  will  be  of  interest: 

After  taking  each  company  separately  and  listing  its  talking: 
points  and  the  number  of  times  each  point  has  been  used  in 
folders,  booklets,  national  advertising,  and  miscellaneous 
respectively,  then  it  was  advisable  to  have  a  summary  made 
of  all  the  talking  points  regardless  of  the  companies  using: 
them 

The  final  part  of  the  analysis  made  under  section  three  was- 
to  give  in  simple,  terse  manner  the  exact  methods  of  approach 

of  various   companies Methods  of  attack  and 

appeal  were  thought  out  with  newer  vision  after  that  inves- 
tigation was  completed. 

As  for  the  results  and  value  of  this  investigation,  the  follow- 
ing conclusion  speaks  for  itself: 

It  was  practical  in  that  it  put  into  usable  form  what  all  the- 
competitors  in  the  field  were  and  are  doing  in  way  of  sales- 
extension  work,  sales-promotion  work,  and  efforts  to  get  new 
and  repeat  business.  The  investigation  developed  in  itself 
a  good  bundle  of  notes  and  ideas  and  plenty  of  new  suggestions- 
as  to  methods  for  reaching  and  cooperating  with  dealers,  and 
some  eye-opening  facts  regarding  merchandising  methods  and 
principles. 

Analyzing  and  Locating  Markets,  Statistical  data  and  in- 
vestigations have  also  proved  of  much  value  for  purposes  of 
analyzing  and  cultivating  present  markets,  and  for  discovering 
and  locating  new  markets  for  merchandise.  The  instances^ 
already  cited  of  how  the  Ingersoll  firm  uses  statistics  and 
the  suggestions  of  Mr.  Parlin  are  good  examples.  Several 
other  cases  of  interest  may  also  be  given  in  this  connection. 
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An  interview  with  F.  D.  Gould,  Retail  Sales  Director  of  the 
Regal  Shoe  Co.,  reported  in  Printers'  Inky  April  26,  1916,  refers 
to  a  certain  change  of  plan  in  the  general  sales  policy  of  that 
company.  The  following  paragraph  from  that  article  is  sig- 
nificant of  the  use  of  statistics  in  dividing  the  country  into 
districts  or  zones. 

Inmiediately  it  became  apparent  that  any  plan  of  this  kind 
could  not  be  operated  from  the  Boston  office.  So,  after  an 
analysis  of  conditions,  the  country  was  divided  into  fifteen 
zones,  following  the  distribution  of  the  per  capita  wealth  of 
the  country,  population,  and  so  far  as  possible,  the  lines  of 
present  Regal  district  boundaries. 

The  following  quotation  from  an  article  in  the  June,  1916, 
issue  of  Associated  Advertising^  entitled  ^'Selling  Lessons  from 
the  Shop,''  by  Edward  S.  Babcox,  Advertising  Manager  of  the 
Firestone  Tire  and  Rubber  Co.,  is  also  illustrative  of  the  use 
of  statistical  data  for  market  analysis : 

In  a  certain  city  the  other  day,  I  talked  with  a  man  who  was 
erecting  a  wonderful  garage.  When  I  first  saw  him  he  was 
planning  to  take  care  of  several  thousand  motor  trucks.  He 
was  surprised  when  I  showed  him  after  a  little  analysis  and 
investigation,  that  there  were  only  600  or  700  trucks  in  his 
whole  territory,  and  that  he  could  not  hope  to  get  business 
from  more  than  10  to  20  per  cent,  of  these.  These  facts 
caused  him  to  alter  his  plans. 

In  a  big  national  marketing  problem,  the  sales  manager  must 
analyze  Ws  field  just  as  carefully.  The  United  States  Census 
figures  provide  unlimited  information  and  enable  him  to  assign 
sales  quotas  to  each  territory  in  an  intelUgent  and  accurate 
way. 

He  knows,  for  example,  that  there  are  about  5,500,000 
famiUes  in  the  United  States  having  an  income  of  $1,200  and 
about  3,250,000  families  with  an  income  of  $1,800  or  more.  If 
we  consider  $1,800  the  minimum  income  for  an  automobile- 
owning  family,  statistics  prove  that  the  field  is  59  per  cent, 
developed.  If  you  work  on  the  $1,200  basis,  the  field  is  35  per 
cent,  developed. 

The  live  sales  manager  knows  there  are  today  about  1,750,000 
automobiles  in  the  United  States.  He  knows  there  are  10,000 
in  St.  Louis,  for  example.  He  knows  there  are  23,295  people 
in  St.  Louis  who  can  afford  an  automobile,  and  he  knows  that 
about  43  per  cent,  of  these  possible  automobile  buyers  now 
own  one  or  more  cars.  With  these  figures  to  guide  him,  he 
can  direct  successful  selling  efforts  in  St.  Louis. 
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The  American  Radiator  Co.  is  another  concern  that  has 
utilized  statistical  data  to  excellent  advantage  in  planning 
local  advertising  campaigns  in  certain  territories.  Louis 
Bruch,  Vice-President  of  the  Company,  gives  an  interesting 
statement  in  this  connection,  in  Printers*  Inky  April  8,  1915: 

Before  we  will  consider  putting  on  a  campaign  in  a  certain 
city  there  are  many  facts  we  must  know.  We  want  to  know 
how  prosperous  the  conmiunity  is.  For  example,  we  are  now 
considering  adding  papers  in  cities  dependent  on  potteries. 
Potteries  are  very  busy  these  days — busier  than  ever  before — 
on  account  of  the  favorable  tanflf  and  war  conditions.  We 
want  to  know  what  the  bank  clearings  are;  if  the  locality  has 
any  advantages  in  the  way  of  better  soil  or  crops,  mining  prop- 
erty or  other  things  which  make  for  continued  prosperity.  We 
want  information  as  to  the  make-up  of  the  people  so  that  we 
may  know  if  they  are  of  a  typje  that  will  respond  to  our  adver- 
tising; what  kind  of  farming  is  done  in  the  surrounding  coun- 
try; all  the  figures  and  facts  available  about  the  earning 
power  of  the  residents;  what  kind  of  hemes  they  have,  and 
other  data  of  a  kind  which  will  help  us  to  determine  in  advance 
whether  or  not  it  would  pay  us  to  put  on  a  campaign. 

Proctor  &  Gamble  also  base  their  sales  policies  on  actual 
market  facts,  ascertained  by  a  study  of  conditions  as  they  are 
in  the  field.  In  an  article  by  S.  C.  Lambert,  in  Printers*  Ink, 
April  27,  1916,  appears  the  following  passage: 

There  is  the  widest  possible  variation  in  the  methods  of 
marketing  Ivory  Soap  and  Star  Soap,  for  example,  and  Crisco 
requires  a  still  different  combination  of  methods.  Each  cam- 
paign is  based  upon  a  study  of  conditions  as  they  actually  are, 
not  as  they  were  forty  years  or  so  ago  when  Ivory  Soap  was  a 
new  brand.  This  constant  and  intensive  study  of  actual  con- 
ditions, with  the  resulting  adaptation  of  the  selling  campaign 
to  fit  the  conditions,  are  the  features  of  the  company's  work 
which  have  greatest  interest  for  manufacturers  in  other  lines. 

A  final  instance  that  I  shall  cite  of  how  the  statistical  method 
was  used  in  analyzing  a  market  is  the  case  of  Novo  Engines, 
described  in  an  article,  **  Saving  a  Business  by  Switching  to 
New  Market  and  Plans,''  Printers*  Inkj  May  27,  1916.  In 
this  case  an  analysis  brought  out  the  advisability  of  entering 
the  city  market,  whereas  theretofore  only  the  rural  territory 
was  cultivated. 
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It  was  found  when  the  investigation  had  been  completed 
that  there  was  a  variety  of  uses  to  which  the  new  gasoUne- 
engine  might  be  put  in  the  city.  There  was  hoisting  in  the 
building  and  contracting  trade.  The  big  hoisting  jobs  on  new 
buildings  were  done  by  big  steam-engines  or  electric  current. 
But  there  were  hundreds  and  thousands  of  small  hoisting  jobs^ 
too  small  to  call  for  a  large  steam-engine,  too  small  to  warrant 
the  whole  time  of  an  engineer  and  assistant,  and  too  expensive 
when  done  by  hand  labor 

Then  there  was  the  pumping  to  be  done  by  builders,  con* 
tractors,  and  engineers,  such  as  getting  the  water  out  of  a 
cellar  or  a  ditch.  One  contractor  paid  four  men  two  dollars 
a  day  each  for  several  days  to  empty  a  ditch  of  water,  and  the 
Novo  Engine  with  pump  could  empty  in  less  than  a  day  at  a 
cost  of  thirty  cents. 

An  Intensive  Study  of  Retailers.  R.  P.  Spencer,  of  the 
American  Optical  Co.,  gives  the  following  account,  in  an  article 
entitled  **A  System  to  Stop  Guessing  in  Dealer-relations," 
Printers'  Inky  May  18,  1916,  of  an  exhaustive  study  that  he 
made  along  the  lines  indicated  by  the  title: 

Some  years  ago,  when  I  was  merchandising  tinware  and 
enameled  ware,  it  occurred  to  me  that  oiu*  salesmen  knew  a 
great  deal  about  our  retailers  and  our  prospects  that  would 
be  very  helpful  if  we  had  it  on  file  in  the  oflBce.  Such  informa- 
tion could  be  used  in  many  ways — ^in  writing  the  individual 
retailer,  in  getting  up  circular  letters,  as  guidance  in  establish- 
ing policies  and  in  the  successful  handling  of  101  details.  On 
considering  the  subject  further  we  saw  that,  while  the  salesman 
already  possessed  much  knowledge  about  the  retailer  and  his 
town,  he  could  easily  gather  a  great  many  other  useful  facts 
for  us  by  asking  a  few  questions  and  by  doing  a  little  observing. 
Charting  these  data  on  cards  would  give  us  a  comprehensive 
bird*s-eye  view  of  the  dealer,  his  store,  his  clerks  and  everything 
else  that  vitally  concerned  him.  To  get  the  required  informa- 
tion we  prepared  a  blank  containing  sixty-three  questions. 
Our  salesmen  were  requested  to  fill  out  one  of  these  blanks  for 
each  merchant  on  whom  they  called.  Of  course  all  these 
questions  were  not  asked  in  one  trip,  but  answers  were  gradu- 
ally compiled  in  several  visits. 

Then  follows  a  list  of  the  sixty-three  questions  which  con- 
stituted in  toto  a  most  searching  analysis  of  the  conditions  and 
merchandising  methods  of  the  retail  trade.  As  regards  the 
value  of  this  analysis,  the  following  passage  is  of  interest: 
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Supposing  we  were  planning  a  trade-paper  campaign.  By 
getting  the  answers  from  our  cards  to  questions  numbers  1, 
2,  3, 4,  and  5  we  could  know  what  pubUcations  to  use  and  have 
a  fair  idea  of  the  kind  of  copy  to  insert.  If  we  were  looking 
for  new  talking-points,  the^answers  to  question  10  would  give 
us  a  mine  of  material.  Answers  to  those- questions  about  what 
our  competitors  were  doing  furnished  us  with  a  lot  of  valuable 
tips,  both  for  the  improvement  of  our  products  and  of  the 
methods  used  in  marketing  them.  How  could  we  prepare  con- 
sumer advertising  intelUgently  without  referring  to  those  cards 
again  and  again?  In  a  word,  how  could  we  do  anything,  and 
be  sure  that  we  were  right  without  consulting  the  facts  recorded 
in  our  files?  After  we  started  this  system  and  began  to  realize 
how  valuable  the  information  was,  we  saw  that  we  had  always 
been  working  in  the  dark  before  and  had  been  guessing  at 
things  we  should  have  known. 

A  similar  instance  of  obtaining  data  regarding  retailers  is 
that  of  the  Westinghouse  Co.,  desicribed  by  R.  E.  Dildine  in 
Printers' Ink,  May  25,  1916: 

The  advertising  department  h^  on  gle  a  salesman's  report 
on  every  distributor,  which  contains  detailed  information  that 
is  very  valuable  as  a  basis  for  planning  and  distributing  dealer- 
help  material. 

These  data  include,  for  example,  such  details  as  the  number 
and  size  of  the  dealers'  windows,  size  and  location  of  the  store, 
the  class  of  customers,  the  number  of  clerks  employed,  the 
mediums  of  local  advertising  employed  and  the  kind  of  dealer- 
helps  that  are  used  and  the  way  they  are  used. 

These  reports  are  a  check  on  waste  of  advertising  materials, 
as  the  company  furnishes  all  of  the  usual  selling-helps,  such 
as  street-car  cards,  posters,  booklets  and  newspaper  cuts. 

Miscellaneous  Uses  by  Advertisers.  James  Melvin  Lee, 
Director  of  the  Department  of  JournaUsm  of  New  York  Uni- 
versity, sent  a  letter  to  a  number  of  firms,  and  asked  among 
others,  the  two  following  questions: 

If  you  had  at  your  disposal  an  investigator  who  was  well 
qualified  to  dig  for  helpful  facts,  at  what  leading  tasks  would 
you  set  him? 

What  class  of  information  has  proved  to  you  to  be  the  most 
helpful  in  the  past  in  enabling  you  to  get  results  from  your 
advertising? 

The  replies  that  he  received,  presented  in  an  address  before 
the  American  Association  of  Teachers  of  Journalism  and  re- 
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ported  in  Printers'  Ink,  April  27,  1916,  are  full  of  suggestions 
regarding  the  actual  and  possible  uses  of  statistical  data  and 
research  work. 

J,  M.  Campbell  of  the  Proctor  &  Gamble  Company  is  quoted 
as  saying: 

Not  one  business  house  in  a  thousand  knows  the  facts  about 
its  product — knows  what  there  is  about  it  that  appeals  to  the 
public. 

I  happened  to  know  of  a  very  large  manufacturer  of  a 
product  which  is  used  in  a  very  considerable  percentage  of  the 
homes  of  the  United  States.  He  has  spent  milUons  of  dollars 
in  advertising  the  fact  that  this  product  has  such  and  such  a 
quaUty.  A  house-to-house  investigation  covering  600  homes 
and  an  investigation  through  the  mail  covering  over  1,000 
women  brought  to  Ught  the  fact  that  only  one  person  had  been 
influenced  by  the  repetition  for  the  last  twenty  years  of  that 
special  feature  of  this  advertiser's  advertising.  On  the  other 
hand,  80  per  cent,  of  the  women  who  answered  our  inquiry 
expressed  themselves  as  wanting  this  particular  advertiser  to 
do  such  and  such  a  thing,  something  which  he  was  not  doing 
and  did  not  know  his  public  wanted  him  to  do. 

R.  P.  Spencer,  Sales  Manager  of  the  American  Optical  Co., 
stated  that  he  was  actually  going  to  give  to  an  investigator  the 
following  assignment: 

I  intend  to  make  arrangements  with  a  trained  investigator  to 
secure  important  facts  which  will  enable  us  to  plan  a  compre- 
hensive sales-advertising  campaign.  In  the  first  place,  he  will 
arrange  with  schools,  factories,  stores — in  short,  business 
institutions  where  work  varies — to  find  out  first,  how  many 
people  are  actually  wearing  glasses  at  the  present  time.  Sec- 
ond, how  many  people  should  have  glasses.  Third,  whether 
applicants  for  positions  in  these  places  have  to  pass  any  eye- 
sight test  or  answer  any  questions  in  regard  to  it.  Fourth, 
whether  an  oculist  is  regularly  employed  to  test  the  sight  of 
the  employees  in  the  same  way  as  most  concerns  have  a  doctor 
to  look  after  the  physical  welfare  of  their  employees.  Fifth, 
to  find  out  from  wearers  of  glasses  whether  they  have  been 
influenced  by  advertising  to  ask  by  name  for  any  particular 
kind  of  frame,  mounting  or  lens.  Sixth,  to  find  out  the  per- 
centage of  people  who  have  their  eyes  examined  by  an  oculist 
and  then  take  the  prescription  to  an  optician,  and  the  percent- 
age of  people  who  have  their  eyes  examined  by  an  optometrist, 
who  both  examines  the  eyes  and  furnishes  glasses.  Seventh, 
to  ascertain  the  percentage  of  people  who  are  imprudent 


Digitized  by 


Google 


454  American  Statistical  Association,  [110 

enough  to  take  a  chance  on  then-  eyesight  by  buying  glasses 
from  the  five-^nd-ten  cent  stores,  fakirs,  etc.,  without  having 
their  eyes  examined  by  some  one  competent  to  do  the  work 
scientifically.  To  find  out  from  the  oculists,  optometrists 
and  opticians  what  trade-papers  and  scientific  magazines  they 
read,  so  as  to  make  a  tabulation  by  percentages  of  those  which 
are  most  popular  and  the  leading  features  of  these  magazines. 
Eighth,  to  secure  information  as  to  how  much  advertising  is 
done  by  the  oculists,  optometrists  and  opticians,  and  the  divi- 
sion of  expenditure  according  to  the  kinds  used  and  the  useful- 
ness of  each  kind.  Ninth,  to  find  out  the  source  of  supply  of 
the  oculists,  optometrists  and  opticians,  so  that  we  may  secure 
percentages  as  to  which  jobbers  are  the  most  popular  and  the 
reasons  for  their  popularity.  Tenth,  investigation  to  be  made 
with  the  optical  jobbers  to  find  out  territories  covered,  seUing 
methods  pursued,  advertising,  etc. 

USES    OF    STATISTICS    BY    ADVERTISING    MEDIA. 

All  the  instances  thus  far  cited  referred  to  uses  of  statistical 
data  and  methods  by  advertisers.  They  constitute  one  great 
unit  in  the  advertising  world.  A  second  unit  in  the  field  of 
advertising  is  embraced  in  the  term  "media,''  that  is,  maga- 
zines, newspapers,  trade  journals,  posters,  etc.  Advertising 
media  utilize  statistics  most  extensively  for  both  adminis- 
trative and  research  purposes.  Let  us  consider  some  specific 
examples. 

Circulation  Statements,  It  is  obvious  that  before  an  adver- 
tiser will  sign  a  contract  to  use  advertising  space  in  a  news- 
paper or  magazine,  that  he  will  require  a  statement  regarding 
the  quantity  and  quality  of  the  circulation.  This  is  particu- 
larly important  in  view  of  the  advertising  rates  now  prevailing 
— a  double  page  spread  in  a  certain  weekly  costs  $12,000  for 
one  issue.  Obviously,  the  advertiser  wishes  to  study  this  infor- 
mation as  to  circulation,  and  to  make  comparisons  of  one 
magazine  or  newspaper  with  another.  This  was  a  difi^cult  task 
as  long  as  each  magazine  and  newspaper  would  make  up  its 
own  statement  in  the  way  it  saw  fit.  For  example,  some 
newspapers  would  include  in  their  circulation  all  the  copies 
printed,  while  the  advertiser  is  interested  only  in  the  number 
of  copies  sold.  Then  again,  the  advertiser  wants  to  know  how 
much  of  the  circulation  of  a  newspaper  is  in  the  city,  and  how 
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much  is  distributed  in  nearby  suburbs.  Other  data  of  this 
kind  were  necessary  for  valid  comparisons. 

Of  much  interest  in  this  connection  was,  therefore,  the 
organization  of  the  Audit  Bureau  of  Circulations  which  it  is 
worth  our  while  to  describe  in  some  detail,  because  its  reports 
are  tabular,  statistical  statements,  pure  and  simple. 

The  Audit  Bureau  of  Circulations  issues  uniform,  standard, 
and  audited  circulation  statements  of  those  publications  that 
are  members  to  advertisers  and  advertising  agencies  that  are 
members  of  the  Bureau.  Inasmuch  as  different  data  are 
required  for  different  classes  of  publications,  five  forms  are 
used,  one  for  each  of  the  following  classes:  daily  and  Sunday 
newspapers;  weekly,  semi- weekly,  and  tri- weekly  newspapers; 
magazines;  farm  papers;  and  trade,  technical,  and  class  jour- 
nals. 

Each  of  these  forms  contains  very  comprehensive  statistical 
data  regarding  the  publication  concerned.  The  magazine 
form,  for  example,  gives  both  the  average  paid  and  unpaid 
circulation,  and  separates  the  paid  into  mail  subscribers  and 
sales  through  newsdealers.  Lest  a  certain  issue  be  quoted  by 
the  publisher,  that  because  of  a  special  feature  had  an  inflated 
circulation,  the  publisher  must  show  the  variation  in  the 
circulation  of  the  last  five  issues.  Then  there  is  a  tabular 
presentation  of  the  distribution  of  the  circulation  by  individual 
states  and  by  geographic  groups,  both  as  to  mail  subscribers 
and  sales  through  newsdealers.  In  addition,  there  is  a  state- 
ment of  the  circulation  in  cities  of  100,000  and  over,  in  cities 
of  from  50,000  to  100,000  population,  from  25,000  to  50,000, 
from  10,000  to  25,000,  from  2,500  to  10,000,  and  under  2,500. 
This  enables  the  advertiser  to  know  what  percentage  of  the 
circulation  is  in  large  cities  and  what  percentage  reaches  the 
rural  communities,  a  most  important  item. 

The  publisher  is  also  required  to  specify  the  particular  class, 
industry,  or  field  covered  by  his  magazine,  also  to  give  such 
information  as  the  percentage  of  renewed  subscriptions,  data 
as  to  subscribers  in  arrears,  whether  premiums  are  offered  to 
subscribers,  etc.  In  short,  there  is  a  complete  analysis  of  the 
quantity  and  quality  of  the  circulation.  The  trade  journal 
form  goes  even  further  in  stating  how  many  subscribers  are 
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owners,  managers,  wholesalers  or  retailers,  and  in  giving  similar 
pertinent  information. 

Analysis  of  Advertising  and  Reading  Matter,  Statistical 
methods  have  been  used  very  extensively  for  purposes  of 
analyzing  advertising  and  reading  matter.  Thus,  the  May, 
1916,  issue  of  Advertising' and  Selling  contains  an  article  on 
"A  Graphic  Study  of  Six  Years  Magazine  Advertising." 
This  article  describes  a  study  based  on  the  number  of  lines  of 
advertising  carried  by  60  representative  magazines  from  Jan- 
uary, 1910,  to  March,  1916. 

The  Butterick  Publishing  Co. — ^publishers  of  the  Delineator^ 
The  Designer,  and  The  Woman's  Magazine — ^ran  two  adver- 
tisements in  Printers*  Ink,  January,  1916.  One  gave  an  anal- 
ysis of  the  reading  matter  that  appeared  in  these  publica- 
tions during  1915.  All  the  reading  matter  was  divided  into 
ten  classes,  for  example,  the  home,  kitchen  and  table,  fashion, 
etc.  The  number  of  agate  lines  devoted  to  each  was  stated, 
and  the  matter  was  presented  graphically  in  circular  form, 
segments  representing  the  percentages  of  lines  devoted  to  each 
topic.  The  second  advertisement  presented  a  similar  analysis 
of  the  advertising  carried  by  that  company  in  1915.  Going 
even  further,  the  Curtis  Publishing  Co.  has  a  checking  de- 
partment, "which  regularly  examines  all  the  leading  publica- 
tions and  measures  and  records  the  amount  of  space  used  by 
each  advertiser.  From  these  figures  are  prepared  totals  by 
weeks,  months  and  years,  by  individual  advertisers  and  groups, 
by  large-space  users  and  small-epace  users,  by  types  of  publi- 
cations, and  by  other  classifications." 

The  Chicago  Tribune  published  a  comprehensive  analysis 
of  Chicago  newspaper  advertising,  containing  in  both  tabular 
and  graphic  form  complete  advertising  records  of  all  Chicago 
newspapers  for  1915.  Display  and  classified  advertising  are 
treated  separately.  Each  important  industry  or  line  of  busi- 
ness is  given  in  considerable  detail.  For  example,  the  section 
on  Automobiles  and  Accessories  gives  the  number  of  agate 
lines  of  this  class  of  advertising  carried  in  1915  by  each  of 
seven  newspapers,  and  gain  or  loss  over  the  previous  year. 
Then  the  figures  for  each  newspaper  are  given  separately  as  to 
gas  cars,  electric  cars  and  accessories.    There  is  also  given  an 
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interesting  table,  based  on  a  poll  taken  by  the  Firestone  Tire 
and  Rubber  Co.,  of  the  rate  per  line  per  auto  owner  for  each 
newspaper.  Other  classifications,  such  as  Department  Stores, 
Groceries  and  Food  Products,  are  similarly  treated. 

At  the  1916  convention  of  the  Associated  Advertising  Clubs 
of  the  World,  Paul  E.  Faust,  touching  upon  this  general  topic 
in  an  address  on  "How  Newspapers  Can  Organize  Their 
Market/*  said: 

If  a  quarter  of  the  income  goes  to  wearing  apparel  products, 
it  is  evident  that  this  is  of  great  interest  to  the  home.  If  50 
per  cent,  of  the  average  income  goes  for  foods,  then  food  prod- 
ucts can  be  seen  to  be  a  very  Uve  issue.  If  10  per  cent,  of 
the  income  goes  for  fimiiture  and  house  furnishings,  it  is 
reasonable  to  believe  that  these  items  are  entitled  to  editorial 
attention  so  that  the  reader  may  be  guided,  counseled  and 
given  very  much  desired  latest  information  on  the  subject. 

He  then  quoted  the  figures  of  the  Chicago  Tribune  on  the 
amount  of  text  devoted  to  various  departments. 

Realizing  the  importance  of  furnishing  present  and  pro- 
spective advertisers  with  acciu'ate  data  along  definite  lines  of 
interest,  The  Curtis  Publishing  Co.  instituted  a  Commercial 
Research  Division,  which  has  made  a  number  of  investigations 
of  extreme  interest.  As  to  the  functions  of  this  Division,  let 
me  quote  from  Obiter  Dicta,  a  Curtis  house-organ : 

Broadly  speaking,  the  duty  of  this  division  is  to  ascertain,  by 
personal  investigation,  the  conditions,  manufacturing  and 
selling,  that  exist  in  various  trades  and  industries,  and  to  in- 
terpret these  signs  into  statistical  expressions  of  tendencies  and 
future  possibiUties. 

With  this  material  in  hand  the  Company's  representatives 
may  come  to  a  manufacturer  with  something  to  give  him  that 
will  be  worth  his  serious  attention — information  as  to  the 
condition  and  extent  of  his  national  markets,  facts  that  may 
suggest  new  merchandising  methods,  and  tables  and  charts 
showing  in  graphic  detail  many  points  that  before  may  have 
been  matters  for  conjecture  alone. 

An  instance  of  the  work  of  the  Curtis  Research  Division  is 
an  investigation  of  the  textile  field.  In  making  this  investi- 
gation, Mr.  Parlin,  the  head  of  the  division,  visited  165  cities, 
conducting  over  1,000  interviews,  traveling  over  32,000  miles. 
A  year  was  spent  in  studying  the  textile  industry,  and  the  final 
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report  consisted  of  four  volumes — about  2,500  pages  including 
over  100  charts  and  12  maps. 

Another  interesting  volume  pre]pared  by  the  Commercial 
Research  Division  is  "An  Encyclopedia  of  Cities"  containing 
an  estimate  of  the  "trading"  population  and  of  the  depart- 
ment store  business  in  every  city  of  the  United  States  of  over 
5,000  population. 

The  encyclopedia  is  divided  into  states,  with  the  cities  in 
that  state  alphabetically  arranged,  and  after  each  city  is 
given  the  following  information: 

(1)  The  census  population 

(2)  The  native  white  population 

(3)  The  trading  population  (that  is  the  census  population 
plus  the  number  of  people  living  outside  the  city  who  regularly 
trade  in  the  city,  and  minus  the  number  of  people  living  in  the 
city  who  regularly  trade  outside  the  city 

(4)  The  predominating  nationality 

(5)  The  leading  dry  goods  stores  and  their  total  estimated 
volume  of  business. 

A  most  stupendous  investigation  of  the  automobile  industry- 
was  also  made  by  this  Division.  A  four  volume,  3,000  page 
report  was  the  result.  Among  other  reports  of  this  Division 
are  those  on  Food  Products  and  Household  Supplies,  and  Ad- 
vertising Possibilities  of  Pacific  Coast  Industries.  It  is  of 
interest  to  note  that  besides  this  Division  for  piu-poses  of  pure 
research  the  advertising  department  of  the  Ciu-tis  Publishing 
Co.  also  maintains  a  Statistical  Division. 

A  case  of  similar  research  work  conducted  by  a  local  news- 
paper is  that  of  the  Chicago  Tribune,  This  newspaper,  real- 
izing that  an  out  of  town  firm  advertising  or  planning  to 
advertise  in  the  city  of  Chicago,  would  find  it  helpful  to  have 
definite  data  of  local  conditions,  made  a  most  thorough  inves- 
tigation of  the  city  from  various  standpoints  of  business 
interest.  This  investigation  is  sunmiarized  in  a  book  entitled 
"Winning  a  Great  Market  on  Facts,"  published  in  1916.  A 
few  paragraphs  from  this  book  will  indicate  the  detailed  use  of 
statistical  methods: 

It  took  work — and  lots  of  it — time  and  money  for  the 
Chicago  Tribune's  Merchandising  Service  Department  to  break 
up  the  population  of  Chicago  into  so  many  separate  units,  to 
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study,  analyze  and  classify  these  districts,  to  be  able  to  say 
with  positive  assurance  *' We  know"  and  be  conscious  that  the 
information  was  not  based  on  theory  or  casual  investigation, 
but  on  block  by  block  canvasses 

It  is  for  these  reasons,  then,  that  the  Tribune's  trained  in- 
vestigators, statisticians  and  merchandising  experts  divided 
this  great  city  by  the  lake  into  48  separate  districts. 

The  Chicago  Tribune  through  this  Merchandising  Service 
Department  can  give  you  the  whole  story  of  each  of  these 
districts,  tell  you  the  average  rents,  the  buying  habits  of  the 
tenants  and  how  many  Germans,  ItaHans,  Poles,  etc.,  are  in 
each  district.  In  fact,  put  its  finger  on  the  hundred  and  one 
items  of  knowledge  that  determine  why  people  buy  and  why 
they  don't 

By  this  we  do  not  mean  to  imply  that  the  Chicago  Tribune 
has  made  a  personal  investigation  of  the  buying  and  reading 
habits  of  each  and  every  housewife  in  Chicago.  But  we  have 
expended  a  fund  of  time  and  money  in  investigating  a  suflScient 
number  of  housewives  in  each  unit  of  Chicago's  population,  so 
that  the  Tribune  can  furnish  you  facts  and  figures,  based  upon 
the  law  of  averages,  which  have  been  proved  correct  time  and 
time  again. 

The  Tribune  has  analyzed  the  Chicago  market  even  more 
exhaustively  than  it  has  Chicago's  population.  The  number 
of  dealers  in  each  line  and  their  locations  by  district  (that  is, 
exact  information  as  to  the  character  of  their  trade),  as  well 
as  the  attitude  of  the  dealer,  small  and  large,  and  department 
stores  toward  advertised  products,  new  lines,  established  lines, 
window  and  inside  display,  demonstration,  and  other  means  of 
pushing  sales — all  this  is  part  and  parcel  of  the  Tribune's  fund 
of  data. 

Newspapers  and  general  magazines  are  not  the  only  media 
that  advantageously  utilize  the  services  of  statistical  data  and 
research.  The  same  tendency  can  also  be  noted  in  other  classes 
of  advertising  media.  Thus,  a  poster  advertising  concern — 
the  Ivan  B.  Nordhem  Co. — in  an  advertisement  in  Printers* 
Ink,  May  4,  1916,  refers  to  its  statistical  department  that 
furnishes  valuable  information  for  guidance  in  the  selection  of 
territory.  A  book  issued  by  the  New  York  Car  Advertising 
Co.  contains  considerable  data  on  the  various  boroughs  of 
New  York  City  and  on  the  individual  car  lines.  Trade  jour- 
nals also  gather  and  publish  data  on  the  industries  that  they 
cover.  Moreover,  advertisers  and  advertising  agencies  are 
expecting  trade  journals  to  be  of  service  along  these  lines. 
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Publishers  of  farm  journals  form  another  group  that  are 
enlisting  the  services  of  statistics.  Thus,  the  "Standard  Farm 
Paper  Year  Book  for  1916,"  issued  by  the  Research  and  Service 
Department  of  the  company  publishing  the  Standard  Farm 
Papers,  contains  the  following  introductory  statement: 

In  compiling  the  Standard  Farm  Paper  Year  Book  for  1916, 
we  have  endeavored  to  give  the  buyer  of  advertising  space  a 
comprehensive  collection  of  agricultural  information  in  con- 
densed form. 

We  are  headquarters  for  reliable,  detailed  information  cov- 
ering the  production,  resources  and  purchasing  power  of  the 
American  farmer.  Should  you  desire  specific  information  on 
any  special  phase  of  the  subject  we  will  be  glad  to'furnish  data 
covering  your  individual  requirements  without  obligation. 

The  book  then  quotes,  extensively,  from  statistics  compiled 
by  the  Census  Bureau,  the  United  States  Department  of 
Agriculture,  and  other  sources. 

Just  one  more  instance  of  the  use  of  statistics  by  farm 
journals.  In  February,  1914,  the  publisher  of  Successful 
Farming  made  formal  announcement  of  4ihe  establishment  of  a 
Consultation  Department.  The  following  paragraph  appeared 
in  the  announcement,  showing  that  the  new  department  was 
really  to  be  a  statistical  or  research  bureau: 

For  many  years  we  had  hoped  that  some  day  we  could  in- 
crease the  line  of  detailed  and  comprehensive  information  cov- 
ering the  resources,  production  and  purchasing  power  of  our 
field  which  we  are  furnishing  our  patrons,  and  give  more  data 
on  the  possibilities  of  merchandise  development  through  the 
different  channels  that  reach  the  farm  home. 

A  most  interesting  accomplishment  of  this  department  is  the 
set  of  so  called  Definite  Data  Maps.  In  the  words  of  the  pub- 
lisher, these  maps  ''comprise  a  thorough  analysis  of  the  buying 
power  of  the  American  farmer  and  the  best  methods  of  dis- 
tributing goods  to  him.  Compiled  by  counties  they  give 
information  for  any  part  of  any  state  of  the  Union.  And 
geographically,  portray  at  a  glance  the  general  centers  of 
production."  At  the  time  of  this  writing,  sixty  Definite  Data 
Maps  were  ready  for  distribution,  including  the  following 
general  heads:  Soil  Elements,  Farming  Area,  General  Valua- 
tions,  Crop   Yields,   Farm   Livestock,   Operation   Expenses, 
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Farm  Tenure,  Merchandise  Distribution,  and  Farm  Paper 
Circulation. 

As  an  illustration  of  the  practical  value  of  these  maps,  a 
circular  published  by  Successful  Farming  gives  the  following 
suggestion  for  their  use  to  the  mail-order  advertiser: 

They  will  show  him  how  he  can  most  economically  reach 
the  different  areas  from  which  he  can  expect  the  most  sales, 
where  are  found  the  biest  crop  conditions,  where  the  most 
money  on  deposit,  where  fewest  retail  dealers;  as  well  as  other 
essential  things. 

USES    OF    STATISTICS    BY    ADVERTISING    AGENCIES. 

The  advertising  agency  constitutes  a  third  unit  in  the  field 
of  advertising.  The  modern  advertising  agency  is  equipped 
to  render  the  advertiser  a  very  comprehensive  and  diversi- 
fied service.  It  will  plan  and  lay  out  the  advertising  cam- 
paign, conduct  preliminary  market  and  trade  investigations, 
devise  trade  marks  and  packages,  write  the  copy,  attend 
to  the  art  and  printing,  write  booklets,  select  media,  check 
results, — in  short,  an  advertising  agency  is  in  a  position  to 
execute  virtually  every  detail  involved  in  the  advertising 
and  marketing  of  a  product.  Advertising  agencies  also  util- 
ize the  services  of  statistics.  In  the  first  place,  any  of  the 
instances  of  the  uses  of  statistics  by  advertisers,  described 
above,  may  be  worked  out  by  the  agency  in  its  service 
to  the  client.  Then  again,  the  ^' space  buyers"  of  agencies 
make  ample  use  of  circulation  figures  in  selecting  the  media 
for  an  advertising  campaign.  In  addition,  some  agencies  have 
established  statistical  or  research  departments  for  purposes 
of  making  market  and  trade  investigations  or  other  analyses 
that  may  arise  in  the  course  of  their  work.  The  following 
quotations  present  actual  instances  of  the  uses  of  statistical 
data  and  methods  by  advertising  agencies. 

In  answer  to  a  letter  asking  the  editor  of  Printers^  Ink  what 
data  agencies  usually  require  in  planning  an  advertising  cam- 
paign, the  editor  states,  in  part: 

In  many  cases  the  advertiser  is  unable  to  furnish  all  of  the 
information  wanted.  On  this  account,  of  late  years,  it  has 
become  common  for  agencies  to  conduct  extensive  trade  and 
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consumer    investigations,    sometimes    costing   thousands    of 
dollars  and  taking  months  of  time. 

N.  W.  Ayer  &  Son,  a  very  large  advertising  agency,  makes 
the  following  statement  in  one  of  its  advertisements: 

Our  Plans  Department  makes  an  analysis  and  test  of  every 
product  we  advertise.  It  thoroughly  digests  all  information 
relative  to  its  manufacture  and  distribution. 

In  this  department  we  have  unusually  complete  and  reliable 
statistics  for  visualizing  distribution  of  population  and  wealth 
in  relation  to  distribution  and  selling  of  merchandise.  More- 
over, no  trouble  is  considered  too  great  to  get  additional  facts 
for  the  intelligent  buifding  up  of  an  advertising  plan. 

Joseph  H.  Finn,  President  of  the  Nichols-Finn  Advertising 
Co.,  states  in  an  editorial  in  the  Chicago  Herald: 

Modern  merchandising  campaigns  are  often  the  result  of 
months  of  preUminary  work.  The  heads  of  the  business,  the 
sales  manager,  the  advertising  manager  and  the  advertising 
agent  give  to  these  conferences  the  best  that  each  has.  The 
entire  merchandising  procedure  is  carefully  laid  out,  the 
market  is  studied,  the  demand  is  analyzed.  Accurate  infor- 
mation is  secured  on  per  capita  consumption:  competition  is 
weighed  with  full  allowance  for  its  strength;  inquiry  is  made 
into  the  relative  prosperity  of  different  territories. 

And  finally,  let  me  refer  to  the  Mahin  Advertising  Data 
Book,  which  contains,  as  stated  on  its  title  page,  '^ facts  and 
statistics  in  condensed  form  for  the  man  who  has  advertising 
and  merchandising  problems  to  solve."  This  book  of  500 
pages,  consisting  almost  entirely  of  detailed  statistics,  sum- 
marizes the  uses  of  statistics  to  the  advertiser  as  follows : 

Statistics  can  show  the  advertiser  where  to  find  the  people 
he  wants  to  reach. 

Statistics  can  help  the  advertiser  in  selecting  his  advertising 
mediums. 

Statistics  can  help  the  advertiser  in  testing  to  what  extent 
he  is  actually  reaching  the  people  he  is  after. 

Report  on  Consumer  Demand  and  Retail  Conditions.  Most 
extensive  in  scope  and  detail,  and  of  unique  importance  to  the 
manufacturer,  the  retailer,  credit  man,  banker,  advertising, 
and  sales  manager  is  the  second  annual  report  on  consumer 
demand,  the  data  for  which  was  secured  and  compiled  under 
the  direction  of  Mac  Martin,  Chairman  of  the  Educational 
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Research  Committee  of  the  Associated  Advertising  Clubs  of 
the  World.  The  report  was  published  in  the  January,  1916, 
issue  of  Associated  Advertising  and  comprises  a  stupendous 
piece  of  statistical  compilation  and  presentation.  A  few 
paragraphs  showing  the  nature  and  scope  of  the  investigation, 
will  be  of  interest : 

The  committee  has  not  attempted  to  express  opinions.  It 
has  sought  only  to  gather  facts  and  to  classify  and  present  them 
in  a  form  which  would  make  them  of  the  most  use  to  business 
men. 

To  obtain  this  information  we  have  gone  to  the  retail  dealers 
in  the  Unes  closest  to  the  consuming  public — department  stores, 
groceries,  drug,  hardware,  jewelry  and  clothing  stores.  We 
have  also  obtained  reports  of  stock  carried  as  compared  with 
the  same  period  last  year.  We  have  asked  them  how  their 
collections  stand,  so  you  may  know  the  tendencies  of  the 
average  consumer  in  regard  to  prompt  payment  in  the  United 
States  and  Canada  at  the  present  time.  We  have  asked  these 
dealers  to  report  in  definite  percentages  the  increase  or  de- 
crease in  the  amount  they  are  spending  for  their  own  adver- 
tising. Every  deduction  and  every  percentage  has  been  triple 
checked.     .     .     . 

Our  able  assistants  here  in  Minneapolis  have  given  night  and 
day  ...  to  steady  work  in  an  effort  to  present  this  in- 
formation fresh  from  the  books  of  the  dealers  from  the  Atlantic 
to  the  Pacific,  and  from  the  Gulf  to  Hudson  Bay,  in  the  shortest 
possible  time. 

The  tables,  graphs,  and  maps  that  are  a  part  of  this  report 
contain  a  wealth  of  statistical  material  of  great  value  to  all  in 
any  way  interested  in  the  marketing  or  merchandising  of  any 
commodity. 

Uses  of  Graphs.  In  going  over  the  material  on  which  this 
paper  is  based,  the  writer  was  impressed  with  the  extensive 
use  that  is  being  made  of  the  graphic  method  of  presenting 
facts.  The  business  executive  has  neither  the  time  nor  the 
inclination  to  ponder  over  tables  of  figures  in  order  to  digest 
them  properly.  He  would  much  rather  have  the  facts  pre- 
sented to  him  in  a  more  intelligible  manner — in  pictorial  or 
graphic  form.  As  C.  C.  Casey  puts  it  in  an  article  entitled 
"Graphic  Sales  Pictures  That  Analyze  the  Business"  in 
Printers*  Ink,  January  20,  1916: 
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Sales  and  advertising  statistics  should  be  "read"  before  they 
get  to  the  executive.  They  should  not  be  statistics  at  all, 
but  pictures.  The  tabulator  should  be  taught  to  give  the 
executive  the  /ad5  which  he  ordinarily  expects  to  get  out  of 
the  figures  himself .  • 

Says  W.  H.  IngersoU,  quoted  in  Printers^  Inkj  April  15, 1916: 

Graphic  charts  may  be  devised  for  any  character  of  data 
and  show  in  visualized  form  important  relationships  which 
cannot  be  gotten  in  any  other  way,  nor  can  so  much  informa- 
tion be  gotten  in  such  limited  space  by  any  other  method. 

The  vital  statistics  of  a  business  or  a  department,  like  the 
vital  statistics  of  a  nation  or  a  government,  may  best  be  con- 
centrated for  preservation  in  the  form  of  graphic  charts. 

Numerous  other  quotations  could  be  given  to  show  the  sig- 
nificance of  graphs  to  business  executives.  As  for  specific 
instances,  the  graphic  method  was  used  extensively  in  the  in- 
vestigations of  the  Commercial  Research  Division  of  the  Curtis 
Publishing  Co.,  and  in  the  Chicago  Tribune's  Survey  of  the 
city  of  Chicago.  The  Definite  Data  Maps,  described  above, 
are  graphs,  pure  and  simple.  The  report  on  consumer  demand 
also  has  a  very  large  number  of  maps  and  graphs,  and  besides 
there  is  the  suggestion  that 

Hundreds  of  other  maps  and  charts  can  be  compiled  from 
these  figures.  .  .  .  For  example,  the  increase  in  popula- 
tion, the  weather  conditions,  bank  clearings,  building  permits, 
saving  bank  deposits,  war  orders — ^all  these  may  be  charted 
in  areas  and  compared  with  consumer  demand,  to  the  benefit 
of  those  whose  special  lines  indicate  such  additional  charts. 

Graphs  are  being  used  to  plot  territorial  sales  and  adver- 
tising, to  correlate  advertising  expenditures  with  sales  results, 
to  show  increases  or  decreases  in  business,  to  compare  the 
results  of  different  departments  of  a  business,  to  trace  sales 
during  various  months  of  the  year  in  order  to  locate  seasonal 
tendencies,  and  to  analyze  other  significant  conditions  of  a 
business.  The  writer  has  even  observed  the  use  of  graphs  in 
advertisements  to  the  consumer.  For  example,  a  recent 
advertisement  contained  a  graph  plotting  the  percentage  in- 
creases in  the  prices  of  certain  materials  during  1914,  1915,  and 
part  of  1916. 
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A  most  interesting  adaptation  of  the  graphic  method  by  an 
advertising  agency  is  the  Hanff-Metzger  *'Maplan,"  a  mer- 
chandising blueprint.  The  "Maplan"  presents,  in  graphic 
form,  the  interrelations  of  all  the  elements  and  efforts  involved 
in  the  merchandising  and  advertising  of  a  firm  or  product.  An 
idea  of  the  scope  and  detail  of  one  of  these  blueprints  can  be 
had  from  the  fact  that  they  have  been  made  as  large  as  four- 
teen feet  in  length. 

In  concluding  this  paper,  it  is  well  to  repeat  that  the  writer 
set  out  to  present  a  number  of  actual  instances  in  which  statis- 
tical data  or  methods  have  been  and  are  being  employed  to 
help  in  the  solution  of  advertising,  marketing,  and  merchandis- 
ing problems.  In  order  to  do  this  most  effectively,  it  was  con- 
sidered best  to  quote  those  who  were  avaiUng  themselves  of 
statistical  aid. 

After  going  through  all  the  material  the  writer  was  consid- 
erably surprised  at  the  great  extent  to  which  statistics  were 
contributing  to  advertising  and  merchandising  efficiency,  even 
though  some  firms  were  only  unconsciously  utilizing  statistical 
methods.  And  yet,  it  is  the  writer's  most  earnest  conviction 
that  statistics  can  and  should  be  consciously  employed  by  more 
firms,  and  more  extensively  by  many  firms  already  taking 
some  advantage  of  this  aid  in  solving  effectively  and  accur- 
ately their  advertising  and  marketing  problems. 
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REVIEWS  AND  NOTES. 


Storage,  Handling  and  Sale  of  Food  in  Philadelphia,    By  Janice  S.  Reed  Lit. 
Food  Inspection  Service  in  Philadelphia,    By  Bureau  of  Municipal  Research. 

The  above  two  reports  were  published  together  by  the  Henry  Phipps 
Institute  of  Philadelphia. 

The  report  on  the  storage,  handling,  and  sale  of  food  contains  the  results 
of  a  very  extensive  and  intensive  investigation  of  conditions  in  Philadelphia, 
covering  a  wide  field  and  including  almost  every  variety  of  food  dispensing 
store  in  the  city. 

One  is  not  quite  certain  in  reading  this  report  whether  it  is  intended  for 
general  propaganda  or  a  scientific  study  of  the  subject.  Should  it  be  con- 
sidered as  a  scientific  study,  it  undoubtedly  lacks  the  scientific  evidence  as 
to  the  value  of  certain  food  prot^ting  measures  and  is  completely  devoid 
of  chemical  and  bacteriological  analyses  which  would  show  possibilities  for 
contamination,  stages  of  decay,  and  the  effect  that  these  conditions  might 
have  upon  the  consuming  public.  Considering  the  bulletin  from  the  angle 
of  a  popular  document,  the  first  striking  difficulty  is  encountered  in  the 
method  of  scoring  and  tabulation  of  the  facts,  which,  while  not  complex 
in.  itself,  is  described  in  a  manner  that  could  hardly  be  understood  by  the 
lay  mind  without  much  effort. 

On  page  16,  after  presenting  facts  on  the  distribution  by  nationalities  of 
store  keepers,  there  is  a  statement  regarding  exhibits  which  seems  to  have 
no  relation  whatever  to  the  preceding  text.  Here  and  there,  there  are 
slips  of  expression,  such  as  "built  stores"  which  are  not  defined  in  any 
part  of  the  report. 

In  interpreting  the  figures  contained  in  the  tables,  there  is  no  effort  made 
to  fix  upon  the  condition  that  would  seem  most  striking  and  requiring  the 
most  concentrated  effort  towards  improvement.  In  analyzing  the  scores, 
the  discussion  is  so  complex  as  to  make  it  almost  impossible  for  the  non- 
statistical  mind  to  follow  the  thought. 

One  is  at  a  loss  to  imderstand  the  significance  of  such  sentences  as  this: 
''Meat  also  is  often  similarly  exposed  and,  worse  still,  offered  for  sale,  side 
by  side  with  live  poultry."  There  are  some  reasons  why  live  poultry  should 
not  be  sold  side  by  side  with  meat,  but  the  reader  not  familiar  with  the 
technicalities  of  the  subject  is  at  a  loss  to  understand  why  such  objections 
should  exist. 

For  the  size  of  the  report,  the  amount  of  tabular  material  is  wholly  out 
of  proportion  and  the  statistics  are  so  complex  as  to  require  the  most  care- 
ful study  on  the  part  of  the  reader  in  order  to  derive  any  sort  of  conception 
as  to  their  significance.  Had  the  material  been  translated  into  a  few  small 
charts,  showing  the  frequency  of  good  and  bad  conditions  in  the  various 
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stores,  the  bulk  of  the  statistical  data  included  in  the  report  could  have 
been  reduced  to  the  advantage  of  the  reader. 

A  number  of  niaps  are  appended  which  purport  to  show  the  distribution 
of  various  kinds  of  stores  in  the  sections  studied.  It  is  with  the  utmost 
diflficulty  that  any  one  can  read  the  symbols  inserted  near  the  little  circles 
indicating  the  various  stores.  It  would  have  been  very  much  to  the  advan> 
tage  of  the  reader  if  some  statement  as  to  the  actual  number  of  the  various 
kinds  of  stores  had  been  placed  on  a  map,  instead  of  attempting  to  show 
them  by  symbols  near  the  circles  which  show  their  location. 

The  whole  report  suffers  from  a  lack  of  focussing  of  the  information  gath- 
ered and  leaves  the  reader  with  no  definite  conception  as  to  what  the  actual 
situation  in  Philadelphia  is. 

Had  the  method  of  presentation  contained  in  the  report  on  the  food 
inspection  system  in  Philadelphia  been  used  in  the  report  on  the  storage, 
handling,  and  sale  of  foods,  the  report  would  have  been  greatly  improved 
and  its  value  to  the  public  at  large  vastly  increased. 

Regarding  the  section  on  food  inspection  service  in  Philadelphia,  one  is 
prompted  to  commend  its  clearness,  and,  as  the  departments  of  the  city 
had  carefully  gone  over  the  material,  it  is  imdoubtedly  accurate  as  to  facts. 

In  his  introduction  to  this  pamphlet,  Dr.  H.  R.  M.  Landis  speaks  of 
trichina  spiralis f  which  is  found  parasitic  in  hogs,  and  suggests  the  necessity 
for  avoiding  the  consumption  of  hogs  affected  with  this  disease.  We  are 
wondering  whether  Dr.  Landis  is  aware  of  the  fact  that  the  Bureau  of  Ani- 
mal Industry  of  the  United  States  has  estimated  that  even  a  superficial 
inspection  of  all  hogs  slaughtered  in  this  country  with  a  view  to  eUminating 
those  affected  by  the  disease  would  run  into  the  millions,  and  that  even 
then  the  results  would  be  questionable.  The  only  alternative  is  a  thorough 
cooking  of  the  meat. 

Dr.  Landis  also  suggests  that  animals  affected  with  tuberculosis  be  re- 
jected for  food  purposes.  Does  Dr.  Landis  disagree  with  the  United 
States  Bureau  of  Animal  Industry,  which  allows  the  use  of  such  animals 
where  the  lesions  are  well-locahzed  and  the  affected  parts  could  be  removed. 

Carol  Aronovici, 
Philadelphia. 


BOARDS  OF  TRADE  AND  BUSINESS  STATISTICS. 

The  yearbook  of  the  Board  of  Trade  of  the  City  of  Newark  (N.  J.)  for 
1916  contains  an  extensive  "statistical  summary  of  Newark,''  compiled 
under  the  direction  of  Secretary  James  M.  Reilly.  This  feature  of  the 
annual  report  has  served  for  many  years  to  inform  inquirers  on  the  indus- 
trial and  conmiercial  resources  of  Greater  Newark.  It  gives  in  short  com- 
pass the  essential  facts  of  population,  industry,  and  municipal  and  state 
government. 

This  organization  has  taken  considerable  interest  in  advancing  the  cause 
of  industrial  and  commercial  statistics.    In  1915,  it  codperated  with  the 
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Bureau  of  the  Census  in  taking  the  manufactures  census  and  proposes 
during  the  winter  of  191&-1917  to  devote  one  meeting  to  a  consideration  of 
statistics  as  an  adjunct  to  business  administration. 

E.  W.  KoPF. 


The  MathenujUicdl  Theory  of  ProhabUiiies  and  Its  Applicalion  to  Frequency 
Curves  and  SUjtisHcal  Methods,  By  Ame  Fisher.  Volume  I.  Mathe- 
matical Probabilities  and  Homograde  Statistics.  New  York:  The 
Macmillan  Company,  1915.    Pp.  xx+171. 

Statisticians  will  welcome  the  appearance  of  Fisher's  treatise  because  of 
the  scarcity  of  such  texts  in  the  English  language,  and  particularly  because 
of  the  clearness  and  judgment  with  which  the  present  book  is  written. 
They  will  await  the  appearance  of  the  second  volume  with  impatience;  for 
it  is  in  that  volume  that  the  more  advanced  development  of  statistical 
methods  will  be  given.  The  present  part  deals  almost  entirely  with  the 
mathematics  and  the  philosophy  which  imderlie  the  theory  of  probability 
and  which  cannot  be  hastily  put  aside  if  a  really  fundamental  knowledge 
of  its  applications  to  statistics  is  to  be  acqiiired. 

The  titles  of  the  different  chapters,  with  their  initial  page  numbers,  wiD 
indicate  briefly  the  contents  of  the  book: 

I.  Introduction:  General  Principles  and  Philosophical  Aspects,  p.  1. 
II.  Historical  and  Bibliographical  Notes,  p.  11.  III.  The  Mathematical 
Theory  of  Probabilities,  p.  17.  IV.  The  Addition  and  Multiplication 
Theorems  in  Probabilities,  p.  26.  V.  Mathematical  Expectation,  p.  49. 
VI.  Probability  a  Posteriori,  p.  54.  VII.  The  Law  of  Large  Nimabers,  p. 
82.  VIII.  Introductory  Formulas  from  the  Infinitesimal  Calculus,  p.  90. 
IX.  Law  of  Large  Numbers:  Mathematical  Deduction,  p.  96.  X.  The 
Theory  of  Dispersion  and  the  Criterions  of  Lexis  and  Charlier,  p.  117.  XI. 
Application  to  Games  of  Chance  and  Statistical  Problems,  p.  127.  XII. 
Continuation  of  the  Application  of  the  Theory  of  Probabilities  to  Homo- 
grade  Statistical  Series,  p.  146. 

There  has  been  so  much  discussion,  if  not  controversy,  concerning  the 
foundation  of  the  theory  of  probabilities,  whether  it  should  be  upon  an 
a  priori  or  a  posteriori  basis  that  the  author's  careful  discussion  of  the  value 
and  of  the  necessity  of  both  bases  is  particularly  welcome;  he  says  in  par- 
ticular how  careful  one  must  be  in  the  application  of  Bayes's  Rule,  and 
how  a  careless  application  of  the  Rule  has  been  responsible  for  some  of  the 
distrust  of  the  whole  theory  of  a  posteriori  probability.  Indeed  it  may 
well  be  said  that  the  necessity  for  critical  care  in  all  statistical  work  is  the 
impression  which  the  reader  gets  most  strongly  from  the  text,  as  a  quota- 
tion from  the  final  section  will  show: 

"A  statistical  research  may  be  likened  to  the  navigation  of  a  difficult 
waterway,  full  of  hidden  rocks  and  skerries  out  of  sight  to  the  navigator. 
The  amateur  statistician,  sailing  the  ocean  in  a  blind  and  happy-go-lucky 
manner,  often  comes  to  grief  on  those  rocks  and  suffers  a  total  shipwreck. 
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The  skillful  navigator,  the  mathematically  trained  statistician,  is  always  on 
the  lookout  for  the  sea  marks.  In  the  Lexian  Ratio  and  the  Charlier 
Coefficient  of  Disturbancy  he  recognizes  a  beacon  light,  often  signalling 
'Danger  ahead/  He  stops  his  engines.  In  case  he  does  not  possess  the 
particular  charts  giving  the  exact  location  of  the  hidden  reefs  his  prudence 
advises  him  to  call  a  pilot  to  bring  his  ship  safely  into  harbor.  On  the  other 
hand|  if  he  has  reliable  charts  and  knows  his  profession  thoroughly  he  may 
venture  forth  and  do  his  own  piloting,  by  a  study  of  the  charts.  It  is  to 
the  study  of  such  charts — i. «.,  a  special  study  of  the  higher  statistical  char- 
acterisitcs — ^that  we  shall  turn  our  attention  in  the  second  part  of  this 
treatise.  The  reader  who  has  followed  us  up  to  this  point  may  perhaps 
feel  discouraged  by  realizing  how  little  he  has  gained  in  knowledge  after 
having  learned  a  mass  of  technical  detail  and  formulas.  We  can  quite 
appreciate  and  understand  this  feeling.  So  far,  he  has  perhaps  chiefly 
been  impressed  by  the  treacherous  and  misleading  character  of  statistical 
mass  phenomena,  but  to  recognize  a  danger  signal  and  thus  avoid  the  pit- 
falls is  one  of  the  fundamental  essentials  in  safe  navigation  in  statistical 
research." 

The  typography  of  the  book  is  excellent  and  the  style  also  generally 
idiomatic,  though  occasionally  there  is  evidence  that  the  author  wrote 
originaUy  in  Danish,  and  that  in  the  translation  an  occasional  slip  has  been 
made  which  will  interest  and  not  confuse  the  reader. 

Edwin  Bidwell  Wilson. 

Massachusetta  InaUlute  of  Technology, 


THE  MEMORIAL  VOLUME. 

The  delay  in  publishing  the  Memorial  Volume  of  the  American  Statistical 
Association  requires  some  explanation. 

Prior  to  the  outbreak  of  the  Great  War  a  number  of  articles  on  the 
History  and  Organization  of  Official  Statistics  in  various  coimtries  had 
been  received,  but  some  of  the  most  important  essays  were  still  missing. 
Those  on  Russian,  Oerman  and  Swedish  Statistics  have  been  finished 
during  Oie  war. 

At  the  present  time  there  are  at  hand  and  in  page-proof  articles  on  the 
official  statistics  of  the  following  countries:  Australia,  Austria,  Belgium, 
Canada,  Denmark,  Germany,  Great  Britain  (including  Ireland),  Holland, 
Hungary,  India,  Norway,  Russia,  Sweden,  and  the  United  States. 

Many  difficulties  have  prevented  the  completion  of  the  French,  Italian, 
and  Japanese  studies.  That  a  country  so  important  statistically  as  well 
as  in  other  respects  as  France,  for  instance,  could  not  be  omitted  from  our 
volume  without  seriously  marring  an  important  piece  of  work  goes  almost 
without  saying.  The  alternative  of  printing  these  delayed  articles  in  our  reg- 
ular Quarterly  Publications  did  not  appeal  to  the  committee,  and  it  has 
therefore  been  resolved  to  postpone  publication  until  at  least  the  promised 
study  of  French  official  statistics  shall  have  been  completed.  And  reason- 
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able  aasurance  can  now  be  given  that  this  article  will  be  finished  within  a 
few  montha  as  it  has  been  possible  to  interest  the  French  government  in  our 
plan.  It  is  also  confidently  hoped  that  the  delay  will  enable  us  to  include 
an  article  on  Japanese  and  probably  one  on  Italian  statistics. 

We  therefore  reckon  upon  a  volume  in  which  practically  all  the  important 
countries  of  the  world  will  be  represented  through  studies  prepared  for  it 
by  the  foremost  statisticians  in  each.  Fortunately  the  delay  does  not  age 
the  material.  It  will  be  just  as  fresh  and  valuable  as  if  it  had  been  issued 
at  the  time  first  projected  and«worthy  not  only  of  our  Association  but  of 
the  science  of  statistics.  It  has  required  a  large  amount  of  labor,  patience, 
and  persistence  to  bring  the  volume  up  to  its  present  state  of  completion. 
To  forego  the  ideal  set  at  the  time  the  collection  of  the  material  was  first 
undertaken  merely  for  the  sake  of  gaining  a  few  months  of  time  would 
certainly  tend  to  spoil  what  we  believe  now  promises  to  be  a  reasonably 
perfect  piece  of  work. 

As  soon  as  practicable,  members  of  the  Association  will  be  notified  of  the 
probable  date  of  publication  and  of  the  conditions  upon  which  it  may  be 
obtained. 

John  Koben, 
For  the  CommitUe  in  Charge. 
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DO  THE  STATISTICS  OF  THE  CONCENTRATION  OF 

WEALTH  IN  THE  UNITED  STATES  MEAN  WHAT 

THEY  ARE  COMMONLY  ASSUMED  TO  MEAN?* 

By  Alltn  a.  Young,  ComeU  Univernty, 


As  I  begin,  I  can  imagine  the  critic  asking:  ''But  precisely 
what  are  the  statistics  of  the  concentration  of  wealth  in  the 
United  States  commonly  assumed  to  mean?  And  where  are 
these  statistics  and  what  are  they?''  Now  although  the  title 
of  this  paper  is  not  of  my  own  phrasing,  I  am  willing,  if  needs 
be,  to  defend  it.  We  are  a  long  way,  of  coiurse,  from  knowing  at 
all  accurately  just  how  property  and  incomes  are  distributed 
among  the  21,000,000  or  more  families  in  this  country.  We  do 
not  even  know  whether  the  average  family  income  is  as  low  as 
$1200  or  as  high  as  $1600.  We  are  not  sure  whether  the  share 
of  the  aggregate  national  income  going  to  the  richest  2  per  cent, 
of  our  families  is  more  nearly  a  fourth,  or  a  fifth,  or  a  sixth  of 
the  total.  The  poorest  half  of  our  families  may  possibly  get 
a  fourth  or  perhaps  three  tenths  of  the  national  dividend — 
just  what  the  proportion  may  be  is  uncertain. 

The  picture  is  blurred,  but  its  general  outlines  are  neverthe- 
less unmistakable.  We  are  reasonably  certain  that  such  full 
knowledge  as  we  might  gain  from  a  complete  and  accurate 
census  ^of  incomes  would  merely  give  precision  and  definite- 
ness  to  our  impressions.  There  would  be,  we  are  confident, 
no  general  upsetting  of  the  notions  we  have  already  formed 
with  respect  to  the  state  of  things.  Yet,  this  being  so,  the 
wonder  is  that  most  of  us  seem  to  accept  the  situation  with  a 

*  Piper  presentfld  at  the  joint  meeting  of  the  Ameriean  Eeonomie  Aaoebtion  and  tiie  Asiriean 
StatiaCieil  Aflo«iatk>n.  Cohmboi,  Ohio.  December  29.  1916. 
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large  measure  of  complacency.  If  it  is  true  that  the  richest  10 
per  cent,  of  our  families  get  a  third,  or  anything  like  a  third, 
of  the  national  dividend,  and  that  the  poorest  fourth  get  in- 
comes of  less  than  1600,  or  at  most,  less  than  $700  per  family, 
it  might  seem  that  we  should  not  have  to  look  further  for  an 
overwhelming  indictment  of  our  present  economic  system. 
Facts  like  these,  some  persons  allege,  must  spell  revolution. 

Very  likely  we  sometimes  find  it  easy  to  push  these  trouble- 
some statistics  aside,  saying  to  ourselves  that  viewing  matters 
relatively,  rather  than  absolutely,  conditions  are  not  so  bad. 
Greater  inequalities  than  these  have  existed  in  other  times  and 
other  countries.  Despite  the  relatively  high  average  family 
income  in  the  United  States,  incomes  seem  to  be  distributed 
here  with  rather  less  inequaUty  than  in  some  of  the  other  great 
industrial  nations.  In  Europe  one  must  go  to  the  relatively 
poorer  nations,  somewhere  back  of  the  first  rank  in  industrial 
advancement,  to  find  incomes  that  we  can  say  with  any  cer- 
tainty are  apportioned  more  evenly  than  incomes  in  the  United 
States.  But  this  is  evading  the  issue.  If  our  economic  life  is 
diseased,  it  is  small  comfort  to  know  that  the  disease  is  world- 
spread.  And  are  we  ready  to  admit  our  willingness  to  submit 
the  account  of  our  own  social  and  economic  state  for  compari- 
son on  even  terms  with  the  reports  from  older  countries?  Has 
much  of  our  talk  about  democracy,  equaUty  of  opportunity, 
and  "a  fair  field  and  no  favor"  been  idle?  Is  it  for  nothing 
that  men  from  the  old  countries  have  built  up  a  new  civiliza- 
tion here,  leaving  behind  them,  as  they  thought,  most  of  the 
handicaps  of  inherited  privilege,  of  class  distinctions,  and  of  a 
long  accmnulation  of  economic  advantages,  unevenly  distrib- 
uted? Or  is  there  something  to  be  pondered  in  Mr.  H.  G. 
Wells'  observation:  "Mr.  Britling  could  explain  away  the 
faults  of  England  readily  enough.  .  .  .  But  there  in 
America  was  the  old  race,  without  crown  or  church  or  inter- 
national embarrassment,  and  it  was  still  falling  short  of 
splendid"? 

If  wealth  were  unmistakably  more  concentrated  here  than 
elsewhere  in  the  world,  we  should,  very  likely,  be  more  alarmed 
about  the  situation  than  we  now  seem  to  be.  But  there  are 
other  things  beside  downright  obtuseness  and  an  easy  satis- 


Digitized  by 


Google 


3]  Concentration  of  WeaUh  in  the  United  States.       473 

faction  with  our  standing  relative  to  other  nations  that  may 
affect  our  attitude.  In  particular,  I  suggest  the  sharp  edge  of 
these  facts  is  blunted  by  the  following  considerations:  (1) 
The  picture  they  give  is  that  of  a  cross-section  of  a  changing, 
shifting  current  rather  than  of  anything  that  might  be  inter- 
preted as  a  definite  and  final  outcome  of  forces  now  at  work. 
(2)  The  meaning  of  inequaUty  or  concentration  in  the  distri- 
bution of  wealth  and  incomes  is  itself  a  matter  of  much  uncer- 
tainty. (3)  It  is  probable  that  complete  and  accurate  statis- 
tics of  the  general  sort  that  have  already  been  used  would 
still  leave  out  of  account  some  of  the  most  pertinent  facts. 
(4)  Although  we  know  that  there  is  a  high  degree  of  inequality 
in  the  distribution  of  wealth,  and  although  we  Jmow  something 
of  the  general  outUnes  of  this  distribution,  the  margin  of  im- 
certainty  with  respect  to  the  facts  is,  nevertheless,  so  great 
that  they  have  little  compelling  power.  I  shall  discuss  these 
points  in  order. 

I. 

One  does  not  have  to  shut  one's  eyes  to  the  gravity  of  the 
immediately  pressing  problems  growing  out  of  the  unequal 
distribution  of  wealth  in  order  to  maintain  that  things  are  not 
so  radically  wrong  as  they  may  seem  to  be.  One  may  retain 
a  large  measure  of  confidence  in  the  fundamental  wholesome- 
ness  of  a  competitively-ordered  society,  and  yet  concede  the 
concrete  injustice  of  existing  conditions. 

During  the  last  one  hundred  and  fifty  years  the  production 
of  wealth  has  grown  faster  than  the  population.  And  new 
productive  methods,  new  kinds  of  wealth,  new  forms  of  busi- 
ness organization,  have  followed,  one  upon  another,  in  rapid 
succession.  There  are  few  varieties  of  income  which  can  be 
expected  to  keep  pace,  year  after  year,  with  this  process  of 
restless  change.  In  a  dynamic  society  more  is  produced  than 
has  to  be  imputed,  in  the  form  of  earned  income,  to  the  efforts 
of  the  rank  and  file  o{  the  productive  army.  Economic  prog- 
ress yields  what  is,  for  the  time  being,  a  disposable  surplus. 
The  shares  in  this  surplus  are  the  principal  stakes  in  the  great 
game  of  business  enterprise.  Here  are  the  roots  of  some  of 
the  most  striking  phenomena  of  the  concentration  of  wealth, 
and  here  there  are  the  widest  disparities  between  service  and 
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rewards.  There  are  prizes  here  for  efficiency,  for  alertness, 
for  foresightedness,  and  for  luck  and  for  unscrupulousness  as 
well.  Here  are  the  chief  sources  of  the  gains  of  monopoly,  of 
financial  manipulations,  and  of  strategic  competitive  advan- 
tages. Here  are  foimd  most  of  those  capitalized  income- 
yielding  opportunities  which  we  know  under  such  names  as 
franchise  values,  corporate  excess,  and  good  will.  The  fruits 
of  progress  are  not  at  first  apportioned  equally  among  all  the 
coSperating  producers,  nor  do  they  go,  in  major  part,  to  the 
pioneers  of  science  and  industry  who  have  made  the  largest 
effective  contributions  to  the  knowledge  that  makes  progress 
possible.  They  go,  rather,  to  those  who  actively  and  suc- 
cessfully contend  for  them. 

But  there  comes,  out  of  it  all,  increased  demands  f  of  labor, 
for  savings,  and  for  productive  agents  of  all  kinds.  Unless 
the  supply  of  some  productive  agent  is  increasing  with  undue 
rapidity  nothing  can  prevent  it,  as  the  volimie  of  output  grows, 
from  commanding  a  higher  price  in  the  market.  Monopoly 
may  crumble  and  other  business  advantages  may  be  snatched 
away  by  competition,  but  the  forces  working  toward  the  dif- 
fusion of  the  product  operate  relentlessly  and  surely.  Every 
bit  of  ground  gained  by  the  rank  and  file  is  tenaciously  held, 
and  becomes  a  starting  point  for  yet  fiurther  progress. 

This  impressionistic  picture  of  an  economic  process  must, 
for  present  purposes,  stand  without  the  support  of  a  de- 
tailed analysis.  But  it  is,  I  beUeve,  in  essential  harmony  with 
the  doctrines  of  most  of  the  schools  of  economic  theory.  Its 
relation  to  the  interpretation  of  statistics  of  the  distribution 
of  incomes  and  of  property  must  be  fairly  apparent.  Such 
statistics  give  a  cross-section  view  of  things;  they  speak  for  a 
given  year  or  a  given  moment  of  time.  But  the  operation  of 
economic  forces  is  not  thus  synchronized.  The  concentration 
of  wealth  that  exists  at  any  one  time  in  a  progressive  society 
is  in  part  an  outcome  of  the  fact  that  the  productive  army 
does  not  advance  in  even  formation  in  its  attacks  upon  the  new 
sources  of  wealth.  There  is  an  advance  guard  and  there  are 
laggards  and  stragglers.  No  one  knows  just  how  far  the  con- 
centration of  wealth  could  be  reduced,  just  how  far  the  forces 
tending  toward  diffusion  would  operate  effectively,  if  economic 
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progress  should  cease,  if  our  dynamic  society  should  crystal- 
lize  into  a  static  state.  But  that  distribution  would  be  much 
evener  seems  fairly  certain.  The  concentration  of  wealth  is 
in  part  one  of  the  imwholesome  fruits  of  progress.  If  con- 
centration and  diffusion  are  processes  going  on  simultaneously, 
statistics  show  as  merely  the  extent  to  which,  at  any  one  time, 
the  forces  making  for  concentration  are  ahead  of  the  forces 
making  for  diffusion. 

It  may  be  objected  that  this  is  to  no  piu-pose,  or  at  any  rate 
beside  the  main  point,  that  present  inequalities  in  the  distri- 
bution of  wealth  and  the  social  problems  growing  out  of  them 
are  none  the  less  real.  It  is,  of  course,  small  comfort  to  those 
who  are  getting  less  than  their  fair  share  of  the  present  product, 
to  know  that  they  or  their  successors  are  likely  to  get  more, 
particularly  if  along  with  this  assiu-ance  there  goes  the  proba- 
bility that  new  inequalities  are  to  be  built  up  about  as  fast  as 
the  old  ones  are  leveled  down. 

Now  it  is  perfectly  true  that  to  impute  these  inequalities  to 
one  cause  rather  than  another  does  not  lessen  their  gravity. 
But  the  right  diagnosis  of  a  disease  does  have  an  important 
bearing  upon  the  choice  of  remedies.  And  so  the  right  inter- 
pretation of  the  statistics  of  the  concentration  of  wealth  must 
strengthen  the  convictions  of  those  of  us  who  are  opposed  to 
anything  like  an  arbitrary  leveling  down  of  fortunes  or  a  revolu- 
tionary change  in  the  general  structure  of  our  economic  life. 
It  must  give  us  confidence  that  we  are  on  the  right  road  in  our 
efforts  to  control  monopoly,  to  restrict  some  of  the  abuses  of 
corporation  finance,  to  do  away  with  unfair  privileges  and 
advantages,  to  establish  and  enforce  fairer  standards  of  com- 
petition, to  i|trengthen  the  bargaining  power  of  the  weaker,  to 
reduce  the  extent  to  which  accrued  inequalities  are  trans- 
mitted from  one  generation  to  another  by  inheritance,  and,  by 
controlling  immigration,  to  check  the  tendency  of  the  process 
of  diffusion  to  become  a  process  of  dilution.  It  may  well  be 
that  this  road  is  longer  and  has  more  turnings  than  we  now 
imagine.  But  there  is  nothing  in  what  we  now  know  about  the 
distribution  of  wealth  to  suggest  that  this  road — ^the  road 
toward  equality  of  competitive  opportunity — ^is  not  the  right 
one. 
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II. 

I  pass  to  a  more  technical  question.  What  is  the  precise 
meaning  of  the  concentration  of  wealth?  By  what  standards 
shall  we  measure  it?  In  general,  I  think,  statisticians  have 
been  accustomed  to  use  "concentration  of  wealth*'  and  "in- 
equality in  the  distribution  of  wealth"  as  loosely  interchange- 
able terms.  Now  any  departure  from  perfect  equality  in  the 
distribution  of  wealth  means  ineqitality.  But  is  concentration 
to  be  defined  so  broadly  as  this?  Wealth  might  be  distributed 
unequally,  without  there  being  any  amassing  or  concentration 
of  any  relatively  large  part  of  it  in  the  hands  of  any  one  group 
or  portion  of  society.  Concentration  means,  then,  a  particu- 
lar kind  of  inequaUty  in  distribution.  And  while,  statistically 
speaking,  any  perceptible  degree  of  centralization  must  be 
deemed  concentration,  yet  the  social  problem  of  the  "con- 
centration of  wealth"  is  very  certainly  the  problem  of  its  undue 
or  excessive  concentration.  But  we  have  no  definite  standard 
of  what  constitutes  justifiable,  permissible,  or  ilormal  concen- 
tration. And  so  the  statistics  are  made  to  indicate  merely  the 
gross  departure  from  a  condition  of  absolute  equality  in  dis- 
tribution. One  has  to  be  on  one's  guard,  therefore,  against 
imputing  to  them  a  significance  which  possibly  they  may  not 
have. 

There  ought  to  be  agreement,  it  would  seem,  about  what 
constitutes  equality  in  the  distribution  of  wealth.  Pareto's 
interpretation  of  the  meaning  of  his  own  well  known  index  of 
inequality  in  the  distribution  of  incomes  is  based  on  the  ex- 
pressed assumption  that  when  the  number  of  persons  with  in- 
comes of  less  than  a  given  size  increases  relatively  to  the  num- 
ber of  persons  with  higher  incomes,  the  inequaUty  of  income 
distribution  diminishes.  I  do  not  quarrel,  as  some  have,  with 
this  definition  of  relative  equality  and  relative  inequality  in 
distribution.  Given  a  definite  income  range,  with  small  in- 
comes more  numerous  than  large  incomes,  Pareto's  hypothesis 
is  in  general  consistent  with  the  common  notion  of  the  mean- 
ing of  equality  in  distribution.  But,  so  far  as  I  know,  it  has 
not  been  noticed  even  by  his  critics  that  Pareto,  brilliant 
mathematician  that  he  is,  made  a  curious  slip  in  interpreting 
the  relation  of  his  index  to  his  definition  of  inequality.     His 
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index  does  not  increase,  as  he  supposed,  with  what  he  deemed 
inequality  in  the  distribution  of  incomes,  but  decreases.  It 
can  be  used,  as  Benini  and  Bresciani  have  used  it,  in  this  in- 
verted fashion.  At  best,  however,  it  is  a  poor  index,  being 
merely  a  rough  measure  of  the  evenness  with  which  income 
receivers  are  distributed  through  the  income  range.  It  gives 
no  simple  and  definite  standard  of  comparison.  The  index 
becomes  imity,  for  example,  when  the  relative  numbers  of  the 
persons  receiving  incomes  of  stated  sizes  are  inversely  pro- 
portional to  the  squares  of  their  incomes.  How  far,  in  general, 
the  notion  of  an  even  distribution  of  income  receivers  through- 
out an  income  range  differs  from  the  common  notion  of  equal- 
ity in  income  distribution  may  be  inferred  from  the  fact  that, 
with  an  absolutely  even  distribution  of  income  receivers  over 
any  income  range,  the  richest  fourth  of  the  population  would 
get  seven  sixteenths  of  the  total  income,  while  the  poorest 
fourth  would  get  but  one  sixteenth. 

For  the  most  part,  however,  equality  of  distribution  is  inter- 
preted literally;  that  is,  it  is  taken  to  mean  absolute  uniformity 
in  the  distribution  of  income.  Thus,  when  a  statistician 
throws  his  estimates  into  the  familiar  form  that  assigns  a  cer- 
tain (large)  proportion  of  the  aggregate  income  to  a  certain 
(small)  proportion  of  families,  the  comparison  inevitably  im- 
pUed  IB  with  a  state  of  things  in  which  50  per  cent,  of  the  fami- 
Ues  get  exactly  50  per  cent,  of  the  aggregate  income  and  10  per 
cent,  of  the  families  get  10  per  cent,  of  the  income.  And  so  with 
Dr.  Lorenz's  graphic  device  for  representing  the  way  in  which 
such  proportions  depart  from  the  line  of  absolutely  equal  distri- 
bution. So,  too,  with  the  index  of  concentration  which  Pro- 
fessor Corrado  Gini  has  suggested  as  a  substitute  for  Pareto's, 
but  which  increases  when  Pareto's  decreases,  and  which  be- 
comes unity  when  one  income  receiver  gets  just  as  much  income 
as  another.  So  also  with  Gini^s  other  index,  which  takes  into 
account  the  sum  of  the  differences  between  each  income  and 
every  other  income.  This  index,  it  is  interesting  to  note,  may 
be  interpreted  as  a  sunmiary  arithmetical  expression  of  the  de- 
gree of  concentration  denoted  by  the  Lorenz  graph.  So,  finally, 
with  all  of  those  measures,  such  as  the  average  deviation, 
probable  error,  and  standard  deviation,  which  indicate  in  a 
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general  way  the  extent  to  which  incomes  as  a  whole  differ  from 
the  average  income.  The  significant  thing  is  that  all  of  these 
ways  of  expressing  the  degree  of  inequality  in  the  distribution 
of  wealth  use  as  a  standard  or  reference  of  comparison  an 
absolutely  equal  and  uniform  distribution. 

Some  or  all  of  these  measures  are  useful  in  comparing  the 
distribution  of  wealth  in  different  countries  or  at  different 
periods.  But  none  of  them  is  of  much  help  in  forming  a  judg- 
ment with  reference  to  the  degree  of  imdue  or  excessive  con- 
centration that  may  exist.  The  degree  of  departure  from 
absolute  equaUty,  however  measured  or  stated,  must  itdelf  be 
referred,  if  not  expUdtly,  then  in  some  vague  way,  to  a  standard 
of  normal  or  justifiable  concentration.  A  dead  level  of  uni- 
formity is  neither  practicable  nor  desirable  as  an  ideal  of  dis- 
tributive justice. 

A  concrete  example  may  give  point  to  this  consideration. 
Suppose  that  incomes  in  an  imaginary  society  were  distrib- 
uted symmetrically  aroimd  the  modal  or  most  common  in- 
come, in  the  form  of  a  normal  frequency  distribution.  This 
might  represent  either  one  of  two  things:  (1)  A  normal  dis- 
tribution of  ability  and  a  perfect  proportioning  of  income  to 
ability;  (2)  a  random  or  cliuance  distribution  of  incomes,  under 
the  influence  of  complex  but  unbiased  forces.  This  second 
condition  would  be  consistent  with  the  existence  of  real  equal- 
ity of  opportunity,  broadly  understood,  coupled  with  the 
presence  of  a  myriad  of  small  circumstances  that  might  deflect 
one  towards  a  lower  or  a  higher  portion  of  the  income  range. 
Now  suppose  that  the  average  family  income  is  $1500  and 
that  half  of  the  families  get  incomes  that  are  within  $200  of  this 
average.  Under  such  conditions  the  richer  half  of  the  families 
would  get  58  per  cent,  of  the  aggregate  income  and  the  poorer 
half  would  get  42  per  cent.  Increase  the  dispersion  of  the 
distribution  somewhat,  so  that  half  of  the  incomes  are  between 
$1000  and  $2000.  Then  70  per  cent,  of  the  aggregate  income 
would  go  to  the  richer  half  of  the  population,  and  30  per  cent, 
to  the  poorer  half.  Increase  the  limits  between  which  half  of 
the  incomes  fall  to  $800  and  $2200,  and  the  portion  of  the 
aggregate  income  assigned  to  the  richer  half  of  the  population 
becomes  78  per  cent.,  leaving  22  per  cent,  for  the  poorer  half. 
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I  do  not  think  that  Dr.  King's  recent  estimates  err  in  the 
direction  of  underestimating  the  present  inequality  in  the  dis- 
tribution of  incomes  in  the  United  States.  He  assigns  about 
27  per  cent,  of  the  aggregate  income  to  the  poorer  half  of  the 
families  and  73  per  cent,  to  the  richer  half.  But  this  is  a 
slightly  smaller  degree  of  concentration  than  would  be  given 
by  a  normal  frequency  distribution,  with  half  of  the  incomes 
falling  between  $900  and  $2100.  This  suggests  that  no  simple 
or  general  statement  of  the  degree  of  concentration  can  give, 
by  itself,  an  adequate  notion  of  the  extent  to  which  the  exist- 
ing distribution  of  wealth  has  to  be  deemed  unsatisfactory. 
And  instead  of  tabulating  the  statistics  in  the  misleading  form 
of  the  proportions  of  aggregate  income  or  property  in  the  hands 
of  stated  proportions  of  the  population,  it  is  better  to  use  a 
simple  frequency  distribution,  showing  the  relative  numbers 
of  income  receivers  or  property  owners  in  the  different  income 
or  property  classes.  Such  frequency  distributions  can  be  ade- 
quately described  and  compared,  one  with  another,  and  with 
various  ideal  schemes  of  distribution  by  the  use  of  the  con- 
stants devised  by  Pearson  for  measuring  their  spread,  skew- 
ness,  and  curvature.  Such  a  handling  of  income  statistics 
serves  to  focus  attention  upon  the  really  important  things, 
which  are  the  upper  and  lower  limits  of  the  income  scale  and 
the  manner  in  which  income  receivers  are  distributed  between 
these  limits.  The  amount  of  concentration,  the  amount  of 
departure  of  a  condition  of  uniform  incomes,  does  not  matter 
so  much  as  does  the  particular  form  of  the  income  distribution 
underlying  the  concentration.  An  identical  general  degree  of 
concentration  may  result  from  a  fairly  good  and  a  very  bad 
distribution  of  incomes. 

The  worst  thing  in  the  present  situation  is  imdoubtedly  the 
extreme  skewness  of  the  income  frequency  curve.  The  mode 
— the  most  common  income  magnitude — ^is  very  close  to  the 
lower  limit  of  the  distribution.  Then  the  income  curve  de- 
scends rapidly  as  the  higher  incomes  classes  are  brought  under 
review,  reaching  a  condition  of  relative  attenuation  at  incomes 
of  only  a  few  thousand  dollars,  but  stretching  on  for  an  ab- 
surdly great  distance  before  the  maximum  incomes  are  reached. 
The  problem  of  poverty  and  the  problem  of  great  fortunes 
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are  the  problems  of  the  lower  and  upper  limits  of  this  income 
curve.  But,  seen  rightly,  the  problem  of  great  fortunes  is  only 
part  of  the  larger  problem  of  the  general  skewness  of  the  cm^e, 
the  problem,  that  is,  of  the  extremely  small  average  dijBFerences 
in  the  incomes  of  persons  in  the  lower  part  of  the  income 
range  and  the  unduly  rapid  increase  of  these  average  differ- 
ences as  the  view  is  shifted  to  successively  higher  income 
groups.  Put  concretely,  that  10  per  cent,  of  the  families  in 
the  country  get  possibly  three  fifths  or  two  thirds  of  the 
aggregate  income  ceases  to  appear  principally  as  a  problem 
of  large  fortunes,  when  it  is  realized  that  to  include  the  richer 
10  per  cent,  of  the  families,  one  has  to  go  down  to  somewhere 
between  the  $1200  and  $1800  income  levels.  The  most  serious 
aspect  of  the  distribution  of  property  and  incomes  in  this  and 
other  countries  is  not  the  presence  of  a  larger  or  smaller  degree 
of  ''concentration,"  but  the  general  distortion  of  the  whole 
income  scheme,  reflecting  as  it  undoubtedly  does  the  presence 
of  a  high  degree  of  inequaUty  in  the  distribution  of  opportu- 
nity. 

III. 

I  do  not  propose  to  discuss  here  the  meaning  and  proper 
interpretation  of  all  of  the  various  available  or  possible  sources 
of  information  respecting  the  distribution  of  property  and  in- 
comes. Some  of  these  matters,  I  understand,  are  to  be  dealt 
with  by  Dr.  King  in  the  paper  which  is  to  follow.  Nor  can  I 
stop  to  attack  the  difficult  general  problems  of  the  proper  defi- 
nition of  wealth  and  of  income  for  the  purpose  in  hand.  But 
I  want  to  mention  two  points  which  seem  to  me  to  have  an 
important  bearing  upon  the  degree  of  inequality  in  distribution 
shown  by  the  statistics. 

In  the  first  place,  what  disposition  shall  be  made  in  income 
statistics  of  the  appreciation  and  depreciation  of  capital  values? 
I  do  not  refer  here  to  such  appreciation  and  depreciation  as 
comes  from  improvements  and  betterments  on  the  one  hand  and 
wear  and  tear  on  the  other,  but  to  the  changing  money  value 
of  imchanged  things.  These  changing  capital  values,  it  is 
true,  are  in  large  measure  a  result  of  changes  in  the  probable 
future  income-yielding  power  of  the  things  valued.  But  it 
does  not  follow  that  to  count  appreciation  as  income  involves 
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double  counting.  If  savings  are  to  be  counted  as  income,  and 
I  believe  that  they  must  be,  for  the  purposes  of  income  statis- 
tics, appreciation  in  the  money  value  of  income-yielding  goods 
or  rights,  being  closely  akin  to  savings  in  a  number  of  impor- 
tant respects,  must  also  be  coimted  as  income.  It  is  no  part 
of  the  annual  product,  properly  defined,  but  it  is  part  of  the 
annual  distrihuendum.  It  enters  into  the  annual  changes  in 
the  relative  economic  positions  of  the  different  members  of 
society.  Any  one  income  receiver  can  convert  his  share,  if  he 
wishes,  into  money  income  and  then  into  real  income.  It  is 
impossible  and,  I  think,  not  at  all  necessary  to  distinguish 
between  such  appreciation  as  merely  records  the  shrinkage  in 
the  purchasing  power  of  the  dollar  and  such  appreciation  as 
comes  in  other  ways.  So  long  as  appreciation,  of  whatever 
sort,  is  distributed  in  other  manner  than  in  proportion  to  the 
other  elements  in  current  incomes,  it  has  to  be  taken  into  ac- 
coimt  in  income  statistics,  or  at  least  in  the  interpretation  of 
the  significance  of  such  statistics. 

The  census  estimate  of  national  wealth  for  1912  exceeds  the 
similar  estimate  for  1900  by  about  $100,000,000,000.  Some 
of  this — I  doubt  that  it  is  more  than  a  third — represents 
an  increase  in  the  national  inventory  measured  in  terms  of 
physical  units,  together  with  the  increase  in  the  unit  value  of 
short-Uved  equipment  and  products — the  current  assets  of  the 
nation.  The  balance  of  this  increase  consists  very  largely  of 
net  appreciation  in  the  value  of  land  and  other  durable  forms 
of  wealth.  And  there  is  an  enormous  amount  in  franchise 
values,  monopoly  rights,  and  good  will  and  other  vendible 
competitive  advantages  that  does  not  enter  into  the  statement. 
Altogether,  it  is  Ukely  that  the  recent  average  annual  addition 
to  the  national  distrihuendum  on  account  of  net  appreciation 
has  amoimted  to  as  much  as  $5,000,000,000  and  possibly  as 
much  as  $7,000,000,000,  making  a  difference  of  perhaps  20  or 
25  per  cent,  in  the  national  income  statement. 

One  of  the  defects  of  British  income  statistics  is  that  they  do 
not  cover  gains  from  increases  in  capital  values,  even  when 
these  gains  are  reaUzed  in  actual  sales,  except  where  specula- 
tion is  carried  on  as  a  business.  Now  the  effect  of  the  inclusion 
of  these  items  upon  the  apparent  degree  of  inequality  in  the 
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distribution  of  incomes  will  depend  very  largely  upon  whether 
they  are  counted  as  income  only  when  realized  by  actual  sale 
or  set  down  yearly  as  accruals.  Take  the  case  of  a  farmer  who 
bought  a  100-acre  farm  10  years  ago.  Since  then  it  has  been 
increasing  in  money  value,  as  many  farm  lands  have,  at  the  rate 
of  $2  per  acre  per  year.  He  now  sells  it  with  a  gain  of  $2000. 
If  all  of  this  profit  is  set  down  as  income  for  this  year,  it  lifts 
him,  for  the  once,  into  the  higher  income  groups  and  increases 
the  general  skewness  of  the  distribution  of  incomes  for  the  year. 
But  if  accruals  had  been  coimted  at  the  rate  of  $200  a  year  for 
10  years  the  increase  would  have  been  unlikely  to  have  carried 
him  up  above  the  average  income  for  the  ooimtry.  In  fact, 
the  skewness  of  income  distribution  might  very  possibly  have 
been  reduced.  Moreover,  if  there  were  1 ,000,000  other  farmers 
similarly  conditioned,  there  would  be  the  choice  between  count- 
ing 1,000,000  moderate  gains  or  an  average  of  perhaps  100,000 
large  gains'  annually.  And  so  with  those  enormous  increases 
in  the  values  of  business  equities  which  have  been  a  very  im- 
portant source  of  large  fortunes,  the  method  of  accruals  will 
increase  the  skewness  of  the  income  curve  very  much  less  than 
will  the  method  of  reaUzed  sales.  For  the  purposes  of  income 
statistics  there  can  be  Uttle  doubt  that  the  method  of  accruals 
should  be  preferred.  To  wait  imtil  the  farmer's  increased  land 
values  are  realized  in  sales  exaggerates  the  farmer's  real  posi- 
tion in  the  income  scale  in  one  year  out  of  the  10  and  under- 
states it  the  other  9  years. 

My  other  point  relates  to  the  statistics  of  the  distribution 
of  property.  The  most  important  facts  that  we  have,  and  the 
ones  most  frequently  quoted,  have  been  gleaned  from  probate 
records.  I  confess  that  I  have  Uttle  confidence  in  the  infer- 
ences that  have  been  drawn  f ^om  these  figures.  The  principal 
difficulty  is  the  difference  between  the  age  distribution  of  dece- 
dents and  the  age  distribution  of  the  living  population.  In 
England,  for  example,  while  the  average  age  at  death  of  that 
part  of  the  population  which  Uves  to  be  at  least  20  years  old  is 
over  60  years,  the  average  age  of  living  persons  over  20  is  about 
40.  Now  as  men  grow  older  they  often  grow  richer,  and  this 
fact  has  been  shown  by  Mr.  Bernard  Mallett  to  have  a  very 
important  bearing  upon  the  proportion  which  the  value  of  the 
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estates  annually  passing  from  one  generation  to  another  makes 
of  the  aggregate  capital  value  of  the  national  wealth.  For 
example,  in  the  fiscal  year  1913-14,  the  average  value  of  the 
taxable  estates  left  by  persons  dying  in  that  year  was  £4150. 
But  those  dying  at  between  25  and  35  years  of  age  left  estates 
of  an  average  value  of  only  £1600.  The  average  values  of  the 
estates  which  had  been  accumulated  by  persons  dying  between 
the  ages  of  65  and  75  was  nearly  £4200,  while  persons  who 
lived  to  be  more  than  75  left  estates  with  an  average  value  of 
over  £6000.  In  the  United  States,  where  fewer  persons  start 
with  the  initial  advantage  of  inherited  wealth,  these  differences 
are  likely  to  be  considerably  greater.  Now  the  danger  is  not 
that  the  probate  records  will  give  us  an  exaggerated  idea  of  the 
aggregate  money  value  of  property  holdings,  for  we  have  other 
and  better  sources  of  information  on  this  point.  But  as  used 
by  Dr.  Spahr  and  even  as  used  by  so  careful  and  competent  a 
student  as  Dr.  King,  they  give  an  impression  of  a  higher  degree 
of  inequality  in  the  distribution  of  property  than  really  exists. 
Not  only  do  many  men  grow  richer  as  they  grow  older,  but 
some  men  grow  rich  faster  than  others,  while  some  men,  es- 
pecially among  those  with  little  property,  grow  poorer  as  they 
grow  older.  It  follows  that  the  inequality  of  possessions  among 
persons  at  the  end  of  life  must  be  very  much  greater  than 
among  the  living  population.  Statistics  of  the  sizes  of 
estates  admitted  to  probate  are  nearly  worthless  imless  they 
are  accompanied  by  statistics  of  the  ages  of  the  decedents. 
,  And  with  the  probate  statistics  thrown  out  of  court,  there  re- 
mains virtually  nothing  that  gives  us  any  adequate  notion  of 
the  distribution  of  accumulated  wealth  in  the  United  States. 

IV. 

Without  knowledge  of  the  way  in  which  the  ownership  of 
property  is  distributed,  with  our  income  statistics  largely  guess- 
work and  their  meaning  and  significance  imcertain,  we  have 
naturally  set  the  problem  x)f  the  personal  distribution  of  wealth 
in  terms  of  the  things  we  could  see  and  be  certain  of :  enormous 
f ortimes  at  one  extreme,  a  great  mass  of  workers  near  the  pov- 
erty Une  at.  the  other.  Right  though  we  be  in  taking  these 
things  seriously,  we  should  hardly  be  willing  to  rest  content 
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with  a  social  program  made  up  of  anti-monopoly  laws,  inheri- 
tance taxation,  and  labor  legislation,  and  a  philosophy  of 
economic  refonn  compounded  of  philanthropy,  of  an  avowed 
faith  in  industrial  democracy,  and  of  an  attitude  of  jealous 
aggression  toward  great  riches.  As  economists  we  are  inter- 
ested, or  ought  to  be  interested,  in  knowing  whether  the  present 
economic  scheme  is  boimd  to  end  in  disaster,  whether,  with  a 
little  patching,  it  can  be  made  to  get  along,  or  whether  its  essen- 
tial principles  need  to  be  safeguarded  and  maintained  by  giving 
a  new  meaning  and  a  new  emphasis  to  real  equaUty  of  com- 
petitive opportimity.  In  no  other  way  could  so  much  light 
be  thrown  upon  this  fundamental  problem  as  by  a  thorough- 
going and  authoritative  study  of  the  actual  distribution  of 
property  and  incomes.  We  lack  satisfactory  methods  of 
analysis  and  interpretation,  but  most  of  all  we  lack  the  facts. 
General  impressions  will  not  suffice;  in  matters  like  this  we  are 
right  in  deferring  judgment  imtil  we  know,  and  know  accu- 
rately. It  is  not  a  matter  of  the  extremes  of  the  income  scale, 
but  of  the  whole  range.  In  statistics  the  imdistributed  middle 
is  prone  to  be  quite  as  dangerous  as  in  logic.  For  the  study  of 
actual  present  tendencies  the  analysis  of  middle-class  incomes 
is  fundamentally  important.  It  is  one  thing  to  explain  the 
causes  of  poverty  or  the  causes  of  large  fortunes :  it  is  another 
thing  to  know  just  how  sound  our  economic  life  is  at  its  core. 
The  task  is  much  too  large  for  any  individual  scholar.  The 
first  step  is  to  secure  adequate  sources  of  information.  With 
income  taxes  just  coming  into  importance  as  sources  of  federal 
and  state  revenues,  is  the  time  not  ripe  for  the  economists  and 
statisticians  of  the  country  to  make  a  statement  as  to  precisely 
what  information  they  want  and  why  they  want  it? 
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DESIRABLE    ADDITIONS    TO    STATISTICAL    DATA 
ON  WEALTH  AND  INCOME.* 

By  Willpord  I.  King,  Ph.D.,  Assistant  Prcfessor  cf  Statistics, 
University  of  Wisconsin. 


I. 

The  General  Characteristics  of  Available  Statistics.  As  soon 
as  one  essays  the  task  of  analyzing  existing  information  con* 
ceming  American  wealth  and  income  and  their  distribution, 
he  is  quickly  faced  by  the  fact  that,  in  almost  every  instance, 
the  data  are  strikingly  incomplete.  But  this  scantiness  of 
desired  figures  does  not  come  to  pass  because  of  any  shortage 
in  the  effort  which  has  been  expended  in  the  collection  of 
statistics.  My  limited  experience  has  convinced  me  that  there 
is  no  subject  under  the  sun  concerning  which  facts  have  not 
been  tabulated.  Should  you  desire  to  know  the  number  of 
grains  of  sand  in  the  sea-bottom,  the  number  of  salmon  caught 
in  the  Columbia,  or  the  number  of  "suckers'*  caught  by  "blue- 
sky''  corporations,  the  figures  have  been  computed.  If  you 
are  curious  to  ascertain  how  many  days'  labor  it  took  to  build 
the  pyramids,  how  many  germs  you  consumed  at  this  morn- 
ing's breakfast,  or  how  many  times  per  page  Shakespeare  used 
the  word  "and,"  rest  assm-ed  that  the  data  are  awaiting  your 
examination.  But,  as  a  prominent  advertisement  used  to 
read,  "It  is  not  so  much  to  know  the  law  as  to  know  where  to 
find  it,"  and  most  of  this  marvelously  varied  collection  of 
statistical  information  is  buried  far  beyond  the  depths  to  which 
catalogues,  dictionaries,  or  bibliographies  give  the  slightest 
clues. 

There  is,  then,  rather  a  superabundance  of  statistical,  or 
pseudo-statistical,  information  reposing  in  our  Ubraries,  but, 
should  we  be  interested  in  the  problems  connected  with  the 
wealth  and  income  of  the  American  people,  we  soon  discover 
that  the  figures  which  we  desire  are  not  obtainable  in  any  con- 
tinuous or  systematized  form.    And  this  may  be  said  without 

*  Paper  prewnted  aft  the  joiiit  m3etiiig  of  the  Amerioan  Eoonomic  AflK>oiation  and  the  AJMrieaii 
Statiatieal  Atsoeiation.  ColumbuB,  Ohio,  December  29  1916. 
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in  any  way  disparaging  the  able  officials  who  have  been  in 
charge  of  the  Census  and  our  statistical  bureaus.  The  funds 
at  their  disposal  are  distinctly  limited  and  they  can  only  collect 
data  concerning  facts  for  which  they  believe  the  demand  is 
most  general.  In  order  to  assure  continuity,  which  is  such 
an  essential  feature  if  statistics  are  to  prove  of  value,  it  is 
imperative  to  follow  rather  closely  in  the  footsteps  of  one's 
predecessors,  and,  hence,  the  nature  of  the  material  gathered 
is  largely  determined  by  the  forms  outlined  many  years  ago  to 
meet  the  demands  of  that  day. 

Besides,  the  chief  of  the  Census  Bureau  or  of  the  statistical 
office  would  need  the  gift  of  second  sight  to  anticipate  the  thou- 
sand and  one  ideas  which  some  one  or  another  will  attempt  to 
elucidate  or  demonstrate  by  the  help  of  the  official  figures. 
If  a  statistical  problem  of  any  intricacy  is  to  be  solved  accu- 
rately it  is  nearly  always  imperative  that  the  data  must  be 
gathered  with  this  specific  end  in  view.  If,  however,  the  gov- 
ernment collects  its  figures  for  this  particular  purpose  they 
are  often  too  highly  specialized  to  prove  of  any  great  utility  in 
answering  other  qu3stions.  Is  there  any  escape  from  this 
dilemma? 

In  so  far  as  it  is  practicable,  it  appears  that  the  solution  of 
special  problems  should  be  left  to  private  statisticians  or 
organizations  and  that  the  government  should  continue  to 
collect  the  raw  material  with  which  these  private  investigators 
begin  their  researches.  But  there  are  some  specific  problems 
which  are  too  costly  to  be  undertaken  at  individual  expense 
and  yet,  at  the  same  time,  are  of  too  great  public  importance 
to  be  left  to  private  initiative.  If  light  is  to  be  thrown  upon 
such  questions  it  must  be  done  principally  through  govern- 
mental assistance,  and  there  appears  to  be  no  sufficient  reason 
why  this  should  not  be  forthcoming. 

Our  federal  Census  Bureau  has  properly  devoted  itself  in 
most  instances  to  the  collection  of  information  of  a  broad 
general  nature.  The  other  bureaus  of  the  national  and  state 
governments  sometimes  have  imitated  the  Census  Bureau  in 
this  respect,  but  sometimes  they  have  gone  to  the  other  ex- 
treme and  have  engaged  in  the  most  highly  detaUed  investi- 
gations in  some  limited  field.     This  procedure,  is  to  be  com- 
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mended  although  it  seems  occasionally  that  some  improve- 
ments might  well  be  made  in  the  selection  of  the  special 
problems.  Whenever  it  is  deemed  advisable  to  enter  such 
narrow  fields,  it  is  desirable  that  the  problems  to  be  solved 
should  be  those  in  which  large  numbers  of  people  are  inter- 
ested or  those  which  vitally  concern  the  national  Welfare. 

The  federal  and  state  bureaus  of  labor  present  hundreds  of 
volumes  of  figures  concerning  the  wages  of  laborers,  the  extent 
of  unemployment,  and  the  prices  of  various  articles,  but  should 
you  attempt  to  find  a  continuous  and  comparative  record  in 
any  governmental  docimient  showing  whether  the  price  per 
hour  of  labor  is  advancing  faster  for  farm  hands  or  for  miners, 
for  railway  employees  or  for  clerks  in  stores,  you  would  seek 
in  vain.  Should  you  desire  to  know  whether  the  price  of 
house  rents  tends  to  keep  pace  with  the  price  of  food,  infor- 
mation would  prove  most  scanty.  Should  you  hope  to  ascer- 
tain whether  imion  men  or  non-union  men  were  more  fre- 
quently unemployed,  you  would  be  disappointed. 

A  tremendous  amount  of  effort  has  been  expended  in  study- 
ing questions  of  merely  local  or  temporary  interest  and  very 
little  headway  has  been  made  in  co5rdinating  these  scattered 
endeavors,  uniting  the  results,  and  presenting  them  to  the 
public  in  a  simple  and  intelligible  form.  For  example,  the 
United  States  Bureau  of  Labor  Statistics  collects  data  on 
wages  in  the  manufacturing  field;  so  does  the  Census;  so  do 
the  labor  bureaus  of  some  of  the  states.  At  the  same  time,  it 
is  most  difficult  to  find  any  continuous  records  of  the  wages  of 
miners,  farm  hands,  clerks,  domestic  servants,  and  other  very 
numerous  and  important  classes  of  workers.  In  some  in- 
stances, wages  are  given  by  the  hour,  in  some  by  the  day,  in 
some  by  the  week,  and  occasionally  by  the  month  or  year;  but 
only  rarely  are  we  informed  as  to  the  average  nimiber  of  hours 
worked  in  any  of  the  longer  periods,  hence  accurate  com- 
parison is  manifestly  impossible. 

According  to  my,  perhaps,  archaic  views,  energy  too  fre- 
quently has  been  expended  in  trying  to  demonstrate  perfectly 
obvious  facts.  We  all  know  from  common  observation  that 
many  men  receive  such  low  wages  that  they  cannot  support 
their  families  in  comfort.    It  is  also  perfectly  evident  that  the 
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poorer  families  spend  their  entire  income  for  something — and 
these  facts  are  apparently  the  leading  ones  that  have  been 
developed  by  many  of  the  recent  budgetary  studies.  The 
difficulty  seems  to  be  that  many  specialized  inquiries  are  under- 
taken without  first  clearly  defining  the  problem  to  be  solved 
and,  in  every  such  case,  the  usefulness  of  the  results  is  likely 
to  approach  zero. 

It  is  probably  too  iridescent  a  dream  to  ever  attain  reaUty, 
but  it  would  certainly  be  most  helpful  if  the  collection  of  all 
statistics  of  a  given  type  might  be  centralized  in  some  one 
bureau  and  published  in  standardized  form  from  month  to 
month  and  year  to  year.  Before  beginning  operations,  this 
bureau  should  devote  very  much  time  and  energy  to  ascer- 
taining exactly  what  problems  scientific  men  betieved  most 
in  need  of  elucidation  and,  having  formulated  these  problems 
in  the  most  exact  fashion,  it  would  then  be  the  work  of  the 
statisticians  to  devise  ways  and  means  of  solving  them.  It 
would  seem  that  the  talent  of  both  of  the  Associations  here 
represented  might  very  well  be  utilized  in  framing  the  new 
topics  of  investigation  upon  which  they  believe  further  knowl- 
edge is  most  vital  and  in  devising  ways  and  means  for  attain- 
ing this  end. 

I  shall  take  the  liberty  now  of  suggesting  certain  fields  of 
inquiry  which  seem  fertile  and  yet  inadequately  tilled  at  the 
present  time. 

II. 

Wealth  and  Its  Distribution.  One  query  to  which  it  seems 
that  a  more  exact  answer  is  generally  desired  is:  How  is  wealth 
distributed  among  American  families  and  how  is  this  distri- 
bution changing? 

The  Massachusetts  studies  of  estates  throw  most  interest- 
ing light  upon  this  question.  Studies  from  probate  records 
are  necessarily  limited  in  scope  because  they  show  wealth  only 
at  the  termination  of  life  and  because  the  estates  of  the 
greater  share  of  decedents  are  never  probated.  The  latter  is, 
of  course,  the  much  more  serious  defect.  But  neither  of  these 
objections  seriously  affects  the  usefulness  of  such  data  as  a 
gauge  of  changes  in  distribution.  A  quarter  of  a  century  has 
elapsed,  however,  since  the  last  period  reported  upon  by  the 
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Massachusetts  Bureau  and  it  would  certainly  seem  worth 
while  to  have  the  series  of  comparisons,  so  admirably  begun, 
brought  down  to  date.  Similar  investigations  in  New  York 
and  a  few  sample  states  in  other  sections  of  the  country  would 
doubtless  jtdd  most  valuable  information. 

The  tax  rolls  are  the  basis  of  existing  Census  figures  con- 
cerning the  aggregate  value  of  the  wealth  of  the  people  of  the 
United  States.  The  attempt  to  adapt  to  this  purpose  the 
valuations  set  by  assessors  is  always  destined  to  meet  with  only 
partial  success.  Values  for  purposes  of  taxation  are  habitually 
imderestimated.  The  plan  of  correcting  this  xmderestimation 
by  dividing  by  some  assimied  ratio  of  assessed  to  true  value 
will  always  be  a  crude  method  at  best.  In  most  conununities, 
this  ratio  has  never  beeh  worked  out,  and,  in  but  few  places,  is 
it  determined  with  even  a  reasonable  approach  to  accuracy. 

Another  serious  objection  to  using  local  tax  reports  as  a 
basis  of  wealth  estimation  is  that  it  is  usually  impossible  to 
obtain  therefrom  any  idea  whatever  of  the  distribution  of 
property  among  families  or  individuals.  Taxes  are  collected, 
not  as  a  basis  for  statistical  information,  but  in  order  to  obtain 
funds,  and,  hence,  the  local  or  state  authorities  take  little  ac- 
count of  anything  but  totals.  For  these  two  reasons,  there- 
fore, it  appears  that  any  adequate  statistics  of  existing  wealth 
distribution  must  be  obtained  through  the  ordinary  schedules 
of  the  Decennial  Census.  Errors  from  inquiries  of  this  nature 
will  doubtless  be  very  numerous  but  they  will  tend  to  be  com- 
pensating. Many  men,  because  of  habitual  secrecy  and  reti- 
cence concerning  their  business  affairs  will  report  their  assets 
far  below  normal.  Others,  however,  will  exaggerate  in  order 
to  magnify  their  own  importance.  As  to  which  instances  will 
occur  more  frequently,  it  is  hard  to  say  but,  at  any  rate,  there 
will  be  a  noticeable  tendency  for  errors  to  cancel  out.  The 
same  facts  would  be  true  as  regards  reported  liabiUties  though 
the  tendency  in  this  case  would  presmnably  be  stronger  to 
xmder-  than  to  over-estimation. 

The  first  step  in  the  Census  inquiry  would  be  the  drafting 
of  the  best  possible  question  schedule.  Much  careful  study 
would  be  needed  before  the  final  forms  were  ready  for  the 
printer.    The  following  outline  is  suggested  as  a  rough  tenta- 
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tive  classification  of  the  various  categories  of  wealth  belonging 
to  each  individual : 

I.  Assets. 

A.  Indirect  Natural  Resources. 

1.  Land.  *  ^ 

a.  Farms. 

b.  Urban  business  sites. 

c.  Miscellaneous  varieties. 

2.  Mines. 

3.  Miscellaneous. 

B.  Transition  or  Capital  Groods. 

1.  Buildings. 

2.  Machinery  and  equipment. 

3.  Livestock. 

4.  Raw  materials. 

5.  Dealers'  stocks. 

6.  Miscellaneous. 

C.  Direct  or  Ck>nsumption  Goods. 

1.  Residence  and  park  land. 

2.  Houses,  hotels,  theatres,  churches,  etc. 

3.  Furniture,  clothing,  jewelry,  and  miscellaneous. 

D.  Claim  Groods. 

1.  Notes,  mortgages,  bonds,  etc. 

2.  Stocks. 

3.  Insurance  policies — cash  surrender  vahie. 

4.  Miscellaneous. 

II.  Liabilities. 

A.  Current  accounts. 

B.  Short  term  notes. 

C.  Bonds  and  notes  secured  by  mortgage. 

D.  Miscellaneous. 

Our  inhabitants  are  already  required  to  give  much  of  this 
information  so  that  the  new  questions  to  be  added  to  the 
schedule  would  not  be  numerous.  If  it  is  feasible  to  learn  the 
value  of  farm  land,  factories,  etc.,  it  likewise  seems  probable 
that  similar  knowledge  can  be  gathered  concerning  holdings  of 
stocks,  bonds,  and  other  securities. 

Once  the  data  were  collected,  the  next  problem  would  be  their 
classification  on  a  logical  basis.  To  determine  what  is  logical 
we  must  first  decide  upon  the  questions  which  it  is  most  im-^ 
perative  to  answer.  As  previously  stated,  such  a  decision  as 
this  would  seem  to  be  a  legitimate  function  of  such  organiza- 
tions as  the  American  Statistical  and  Economic  Associations 


Digitized  by 


Google 


21]  Statistical  Data  on  Wealth  and  Income.  491 

and  should,  of  course,  be  arrived  at  only  after  most  mature 
consideration.  As  topics  at  least  worthy  of  mention,  I  would 
suggest  studies  of  the  relationship  between  the  net  assets  of 
the  family  and 

a.  Size  of  family. 

b.  Age  of  head  of  family. 

c.  Race. 

d.  Nationality. 

It  may  be  well  to  devote  a  few  words  to  the  reasons  for  each/ 
of  these  classifications. 

The  first  would  throw  light  upon  such  questions  as  the 
following: — 

1.  Does  great  wealth  mean  larger  or  smaller  families? 

2.  Does  a  large  family  necessarily  lead  to  poverty? 

3.  How  does  wealth  in  general  tend  to  vary  with  the  size  of 
the  family? 

The  second  classification  woul^  help  in  answering  this 
query: — Do  we  have  a  normal  tendency  in  the  United  States 
for  a  man  to  accimiulate  property  as  he  grows  older?  If  so,  at 
what  rate?  Do  all  classes  of  the  population  participate  in 
this  tendency? 

The  third  classification  would  be  necessary  in  order  to 
separate  out  the  white  race  so  as  to  obtain  a  fair  basis  for 
answering  the  questions  just  propounded.  It  would  also  be  of 
interest  in  enabling  us  to  compare  the  Caucasian  and  Negro 
races  and,  if  the  inquiry  were  continued  decade  after  decade, 
the  relative  economic  progress  of  whites  and  blacks  might  thus 
be 'measured  with  a  reasonable  degree  of  accuracy. 

The  fourth  classification,  that  on  the  basis  of  nationality, 
is  one  which  might  be  elaborated  indefinitely,  if  funds  were 
adequate,  or,  on  the  contrary,  it  might  be  confined  merely  to 
the  comparison  of  property  holdings  of  those  persons  who 
were  native  bom  of  native  fathers,  who  were  native  born  of 
foreign  fathers,  and  who  were  foreign  bom.  This  simpler 
analysis  would  probably  answer  the  requirements  of  most 
investigators  and  would  immensely  reduce  the  extent  of  tabu- 
lation necessary. 
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Many  other  classifications  and  lines  of  inquiry  would  doubt- 
less suggest  themselves  to  nearly  every  economist,  and  the 
above  are  offered  only  as  b6ing  among  those  which  would, 
perhaps,  have  the  widest  appeal. 

III. 

The  Aggregate  National  Income  and  Its  Distribution,  A 
study  of  wealth  distribution  is  interesting  because  it  deals 
with  the  rights  of  control.  Property  necessarily  means 
economic  power  and  is  ordinarily  the  key  to  other  kinds  of 
power  as  well.  A  man's  control  over  his  own  time,  over  his 
own  freedom  of  movement  from  place  to  place,  over  the  activi- 
ties of  other  men,  over  the  uses  to  which  goods  shall  be  put,  in 
short  over  the  whole  modern  system  of  production  varies 
directly  and  almost  proportionally  with  the  value  of  the  prop- 
erty rights  which  he  possesses.  To  the  ambitious  man  who 
beUeves  that  leadership  is  the  only  worthy  goal  or  to  that 
political  scientist  who  considers  governmental  control  the  chief 
end  of  human  progress,  a  study  of  property  distribution  seems 
most  vital.  On  the  contrary,  to  those  who  think  more  of  im- 
mediate economic  welfare,  who  are  interested  in  the  comforts 
and  conveniences  of  everyday  life,  the  question  of  wealth  or 
property  may  seem  of  little  import.  Such  persons  will  natu- 
rally turn  their  attention  to  the  various  types  of  income  rather 
than  to  wealth. 

The  kind  of  income  with  which  people  are  most  vitally  con- 
cerned is,  of  course,  real  or  psychic  income.  Thus  far,  how- 
ever, this  particular  species  has  successfully  defied  all  attempts 
at  acciu'ate  statistical  measurement.  Apparently,  the  com- 
mensurable phenomenon  which  most  nearly  resembles  psychic 
income  in  the  nature  of  its  variations  is  income  in  purchasing 
power  and  this  is  merely  a  calculation  of  what  book  or  money 
income  would  be  if  the  price  level  never  varied.  Since,  in  real- 
ity, the  price  leval  is  always  fluctuating,  we  can  only  measure 
income  in  purchasing  power  by  computing  an  average  index 
of  the  prices  of  things  which  soma  designated  class  of  persons 
actually  purchases  and 'then  compare  the  average  relative 
price  changes  in  these  commodities  with  the  average  relative 
changes  in  the  book  or  money  incomes  of  the  persons  compos- 


Digiti^ed  by  Google 


23]  Statistical  Data  on  Wealth  and  Income.  493 

ing  the  class  in  question.  In  short,  we  attempt  to  measure  the 
supply  of  economic  goods  available  for  a  given  person  or  class 
by  means  of  the  roundabout  device  of  introducing  com- 
mensurable money  values  into  both  terms  of  a  ratio  with  the 
knowledge  that  the  monetary  factor  will  cancel  itself  and  dis- 
appear. 

If,  therefore,  we  desire  to  add  anything  worth  while  to  our 
existing  knowledge  concerning  income  distribution  or  changes, 
we  can  only  hope  to  succeed  by  improving  our  data  concerning 
book  or  money  incomes  and  various  kinds  of  indices  of  prices. 

In  the  United  States,  the  only  available  source  of  infor- 
mation concerning  income '  distribution  among  the  wealthier 
classes  is  contained  in  the  reports  on  the  income  tax.  This  is 
necessarily  faulty  because  of  the  natural  tendency  to  evade  the 
burden  of  taxation.  The  federal  law  exempts  incomes  to  such 
an  extent  as  to  make  it  throw  light  only  on  the  receipts  of  the 
relatively  wealthy.  The  Wisconsin  law  varies  the  exemption 
with  the  size  of  the  family  thus  making  it  very  diflScult  to  uti- 
lize the  data.  By  going  back  to  the  original  records.  Professor 
Henry  M.  Trumbower,  now  a  member  of  the  Wisconsin  Rail- 
road Commission,  was  able  to  regroup  the  cards  in  such  a  way 
as  to  show  the  reported  incomes  including  exemptions.  How- 
ever, since  married  men  with  incomes  of  SI 200  or  under  are  not 
required  by  the  Wisconsin  law  to  file  schedules,  and  since  these 
comprise  the  majority  of  heads  of  families,  it  is  manifestly 
impossible  to  arrive  at  any  complete  classification.  It  is  not 
an  entirely  safe  assumption  anyway  to  suppose  that  Wis- 
consin fairly  represents  the  other  47  states  of  the  Union  in 
income  distribution,  even  though  we  know  that  it  is  an  average 
state  in  many  respects. 

If  we  now  turn  to  the  problem  of  estimating  income  distri- 
bution among  the  poorer  classes,  we  find  here,  likewise,  but  few 
accurate  indicators.  The  investigations  of  the  United  States 
Bureau  of  Labor  in  1903,  the  study  by  the  British  Board  of 
Trade  in  1908,  the  wage  distribution  recorded  by  the  Census  of 
Manufactures  in  1905,  and  numerous  but  scattered  inquiries 
in  narrow  fields  throw  much  light  upon  the  subject,  but  the 
statistician  is  nevertheless  compelled  to  make  many  rather 
sweeping  assumptions  on  rather  slender  bases  before  he  can 
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piece  together  a  curve  or  table  picturing  income  distribution 
among  working  class  families. 

Still  further  assumptions  and  generalizations  are  necessary 
before  the  curve  for  the  working  class  can  be  coupled  onto  that 
for  the  well-to-do  and  rich,  thus  completing  the  money  income 
distribution  curve  for  the  United  States  as  a  whole. 

The  problem  of  estimating  total  income  for  the  people  of  the 
nation  is  relatively  more  simple,  but  cannot  be  accomplished 
with  any  high  degree  of  accuracy  by  use  of  the  existing  data. 
Three  separate  lines  of  attack  are  available:  First,  the  estima- 
tion of  total  consumption;  second,  the  summating  of  net  in- 
comes of  all  individuals;  and  third,  the  calculation  of  the  total 
annual  product.  Were  these  three  quantities  all  computed 
with  accuracy,  it  is  evident  that  the  last  two  would  be  nearly 
identical  and  that  the  first  would  be  larger  or  smaller  than  the 
others  according  to  whether  the  inventory  of  accumulated 
goods  on  hand  was  diminished  or  increased  during  the  period 
considered. 

To  estimate  total  consumption,  it  is  necessary  to  differenti- 
ate between  goods  used  directly  and  goods  used  indirectly.  It 
is  necessary  to  evaluate  the  services  of  durable  consumption 
goods  and  the  direct  services  of  persons.  This  includes  such 
nice  problems  as  estimating  the  value  of  poultry,  vegetables, 
fruit,  etc.,  consumed  on  farms;  the  aggregate  rental  value  of 
residences  and  the  amount  spent  for  entertainment.  Such 
estimates  generally  consist  in  little  more  than  assuming  as  the 
correct  figure  the  mid-point  between  possible  limits  of  error. 

Total  book  income  for  the  nation  can  be  estimated  with  a 
higher  degree  of  accuracy  than  can  total  consumption.  The 
former  may  be  approximated  by  adding  together  estimated 
individual  book  incomes.  Data  concerning  average  wages  in 
different  occupations  is  quite  abundant  and  the  Census  gives 
us  a  fair  idea  of  the  average  number  of  persons  following  each 
calling.  But  even  this  process  is  not  free  from  difficulties. 
Laboring  families  obtain  much  of  their  income  from  property 
owned,  by  renting  rooms,  by  keeping  boarders,  etc.  About 
the  only  study  throwing  enough  light  to  be  worth  mentioning 
upon  these  supplementary  income  sources  is  the  Eighteenth 
Annual  Report  of  the  Bureau  of  Labor,  and  this  is  13  years 
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old.  It  is  possible  that  conditions  have  changed  noticeably 
during  this  interval.  Add  to  this  diflSculty,  the  presumable 
underestimation  of  incomes  in  the  federal  and  state  tax  lists  of 
the  wealthier  classes  and  also  the  lack  of  information  concern- 
ing the  vast  nimibers  of  persons,  such  as  farmers  and  small 
merchants  who  are  not  employees  and  are  still  too  poor  to  pay 
an  income  tax,  and  the  apparent  simplicity  of  the  problem 
becomes  less  evident. 

The  last  recourse,  then,  in  attempting  to  ascertain  total 
national  income  is  to  turn  to  data  on  production.  It  is  pos- 
sible to  find  recorded  values  for  most  of  the  raw  material  and 
to  trace  the  various  value  additions  successively  until  the 
finished  product  finally  emerges.  But  even  this  route  is  by 
no  means  all  smooth  sailing.  We  know  the  value  added  by 
manufacture  and  by  transportation,  but  what  about  the  value 
added  by  the  great  mercantile  class?  True,  data  are  gradu- 
ally accumulating  concerning  the  fraction  of  the  final  selling 
price  going  to  remunerate  this  function  of  adding  time  utility 
to  goods  but  it  is  still  complete  in  only  a  few  lines.  Likewise, 
the  value  of  product  contributed  by  personal  servants,  by  the 
use  of  residences,  churches,  theatres,  public  buildings,  etc.,  is 
nowhere  accurately  recorded.  Yet,  with  all  its  defects,  this 
is  by  far  the  easiest  path  to  follow. 

Would  it  not,  however,  be  advisable  for  the  Census  Bureau 
to  make  direct  inquiries  concerning  individual,  family,  and 
corpora»te  income?  Would,  it  not  be  advisable  to  classify  this 
income  rather  carefully  as  to  source  using  a  classification 
somewhat  like  the  following: — 

NET  BOOK  INCOME  CLASSIFIED  AS  TO  SOURCE. 

1.  Rent  of  land. 

a.  Farmland. 
•  b.  Mines. 

c.  Urban  land. 

d.  Miscellaneous  natural  resources. 

2.  Rent  of  transition  or  capital  goods. 

a.  Business  buildings  and  equipment. 

b.  Miscellaneous. 

3.  Rent  of  direct  or  consumption  goods,  e.  ^.,  residences. 

4.  Income  from  securities. 

a.  Shares  in  partnerships  or  corporations. 

b.  Notes,  bonds,  etc. 
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5.  Income  from  wages  or  salaries. 

6.  Net  entrepreneurial  profits. 

a.  Gain  or  loss  in  value  of  assets. 

b.  Profits  from  operation  of  business. 

7.  Miscellaneous  income. 

It  would  be  highly  desirable,  also,  if  we  could  learn  some- 
thing about  the  o-nnual  savings  or  deficit  in  the  family  finances, 
but  it  seems  improbable  that  this  difficult  task  could  safely 
be  added  to  the  already  heavy  and  intricate  burdens  of  the 
census  enumerator.  Some  will  doubtless  affirm  that  any  in- 
quiries concerning  income  are  too  inquisitorial  to  be  entrusted 
to  these  functionaries  with  any  hope  of  getting  accurate  results. 
The  strength  of  this  position  is  lessened  by  the  fact  that  the 
class  of  people  most  reticent  about  their  financial  affairs  have 
become  accustomed  to  the  inquiries  connected  with  the  income 
tax,  ajid  inquiries  to  which  people  are  accustomed  are  much 
less  likely  to  arouse  their  antagonism  than  are  those  of  an 
unusual  nature.  There  naturally  would  be  numerous  large 
errors  but,  as  in  the  case  of  the  study  of  wealth,  these  would 
probably  tend  to  offset  each  other,  since  some  would  report  too 
large  and  others  too  small  a  net  income.  The  analysis  of  in- 
come made  by  the  government  for  purposes  of  collecting  the 
income  tax  would  doubtless  prove  extremely  valuable  to  those 
devising  questions  for  a  census  schedule.  While  it  might  be 
necessary  to  make  considerable  modifications  and  alterations, 
the  difficulties  and  mooted  points  have,  at  least,  been  clearly 
brought  to  light. 

The  income  receivers  would  naturally  be  divided  into  indi- 
viduals, partnerships,  and  corporations.  The  individuals 
ought  probably  to  be  reclassified  on  lines  identical  with  those 
used  for  wealth.  This  plan  would  have  the  merit  of  facilitating 
comparisons  of  wealth  and  income. 

IV. 

Chronological  Changes  in  Income.  So  much  for  the  desired 
data  on  income  which  the  Census  might  well  attempt  to  gather 
in  order  to  clarify  the  problems  of  distribution.  After  such  an 
investigation,  we  could  hope  to  answer  more  definitely  ques- 
tions not  only  concerning  distribution  among  families  but  also 
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among  the  factors  of  production.  These  elaborate  decennial 
studies  are  highly  desirable  in  order,  first,  to  give  us  a  well- 
established  base  of  operation  and,  later,  to  serve  as  guideposts 
to  prevent  us  from  wandering  into  paths  of  error.  But,  in 
nearly  every  field  of  economic  activity,  noteworthy  fluctua- 
tions take  place  between  the  Census  years.  These  fluctua- 
tions are  largely  cyclical  in  their  nature  and  are  of  such  great 
importance  that  the  government  can  ill  afford  to  ignore  them 
to  the  degree  which  has  been  done  in  the  past.  To  study  these 
cyclical  movements,  we  need  not  decennial,  but  rather  monthly, 
or  at  most  quarterly,  reports.  Evidently,  this  type  of  study 
must  be  carried  on  by  enumerators  who  are  always  in  the  field. 
For  such  studies,  complete  data  are  not  only  forbidden  by 
prohibitive  expense  but  are  absolutely  unnecessary  and  use- 
less. What  is  essential,  is  a  collection  of  samples  properly 
distributed  both  geographically  and  industrially. 

The  sampling  for  this  purpose  should  be  done  on  the  theory 
of  considering  each  citizen  equally  important.  This  means 
that  samples  should  be  collected  from  each  state  in  proportion 
to  the  population;  that  the  urban  and  riu'al  districts  should 
furnish  samples  in  proportion  to  the  inhabitants  residing  in 
each;  and  that  the  samples  from  each  industry  should  be 
numerous  in  proportion  to  the  number  or  workers  which  the 
industry  employs.  Were  it  not  found  feasible  to  apportion 
the  samples  in  this  fashion,  the  same  results  might  be  mathe- 
matically obtained  by  giving  to  each  variety  of  samples  the 
weights  necessary  to  place  all  averages  upon  the  basis  of 
numbers  of  persons. 

Stress  is  here  laid  upon  the  apportionment  of  samples  or 
weights  because  the  continuous  statistical  studies  of  the  past 
have  been  given  to  overweighting  certain  classes.  It  is  said 
that,  in  the  last  political  campaign,  the  vision  of  certain  poli- 
ticians failed  to  reach  beyond  the  Mississippi.  Likewise,  the 
visions  of  our  governmental  statisticians  have  too  frequently 
failed  to  pass  outside  the  city  limits  or  even  outside  of  certain 
factory  districts.  Continuous  data  concerning  wages  and 
hours  of  labor  are  confined  largely  to  manufacturing  industries 
and  the  unionized  trades.  Unemployment  statistics  are  usu- 
ally reported  for  trade  unions  only.     The  statistics  for  the 
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mines,  the  railways,  and  the  rural  districts  are  woefully  inade-* 
quate  and  are  almost  incomparable  with  the  results  set  forth 
by  the  federal  Bureau  of  Labor  Statistics.  There  is  no  intent 
here  to  reflect  upon  the  competence  of  the  people  in  charge  of 
the  respective  fields  of  inquiry.  They  doubtless  utilize  their 
time  and  funds  to  as  good  advantage  as  circumstances  permit. 
The  present  head  of  the  United  States  Bureau  of  Labor  Statis- 
tics deserves  the  highest  commendation  for  the  immense  prog- 
ress made  toward  putting  the  work  upon  a  scientific  basis, 
especially  as  regards  the  indices  of  wholesale  prices.  The 
ciiticism  is  on  the  lack  of  organization  which  permits  different 
bureaus  to  gather  statistics  of  similar  nature  and  which  allows 
purely  technical  positions  such  as  those  held  by  chiefs  of  statis- 
tical bureaus  to  be  classified  among  the  political  spoils  with  the 
consequent  likelihood  of  quadrennial  changes  in  personnel. 
But  it  is  neither  necessary  nor  desirable  to  discuss  further 
at  this  time  existing  statistics.  The  fruitful  thing'  is  to  ascer- 
tain what  new  data  are  really  essential  for  measuring  changes 
in  income.  Innumerable  varieties  are  desirable  which  are  of 
greatest  importance.  Those  that  seem  to  me  fundamental  are 
as  follows: — 

I.  A  General  Weighted 'Price  Index  to  Measure  Changes  in  the  Value  of 
Money  with  sub-index  numbers  as  follows :  > 

A.  Wholesale  commodities. 

B.  Stocks  and  bonds. 

C.  Real  estate,  urban  and  rural. 

D.  Rents,  urban  and  rural. 

E.  Labor  per  hour,  classified  by  industries  and  occupations. 

F.  Retail  prices. 

The  data  for  this  general  index  nmnber  should  be  weighted 
as  nearly  as  possible  in  proportion  to  the  volume  of  trans- 
actions in  each  field,  in  accordance  with  the  principles  laid 
down  by  Professor  Irving  Fisher. 

XL  The  Hours  of  Labor  per  Week. 

For  this  purpose  all  employees  should  be  divided  among  the 
same  industrial  and  occupational  classes  used  for  ascertaining 
the  price  of  labor  for  the  general  price  index  described  above. 
With  information  available  concerning  the  price  of  labor  per 
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hour  and  the  hours  worked  per  week,  we  are  prepared  to  tell 
something  concerning  the  ^fluctuations  in  the  laborer's  income. 

ni.  A  Consumer's  Index  of  Prices,  sub-divided  according  to  the  following 
classes  of  consumers: 

A.  Rich. 

B.  Upper  middle  class. 

C.  Lower  middle  class. . 

D.  Poor. 

The  consumers'  index  should  evidently  have  each  article 
weighted  in  proportion  to  the  amount  thereof  consumed  by  the 
given  class.  We  have  long  possessed  a  satisfactory  food  index 
number.  Beginnings  are  being  made  by  the  United  States 
Byreau  of  Labor  Statistics  in  recording  the  prices  for  dry  goods 
and  fuel.  But  dry  goods  are  not  the  only  kind  of  clothing,  and 
price  changes  in  so  narrow  a  field  may  be  far  from  typical.  A 
large  share  of  the  ordinary  consumer's  budget  fails  to  appear 
in  any  governmental  price  records.  So  far  as  the  federal  retail 
price  indices  are  concerned,  we  do  not  live  in  houses,  wear  coats 
or  shoes  or  hats,  use  electric  lights,  go  to  the  theatres  or  movies, 
ride  on  the  street  cars  or  railway  trains,  read  newspapers,  or 
pay  doctors'  bills.  In  brief,  there  is  no  index  number  in  exis- 
tence which  enables  us  to  tell  with  any  reasonable  degree  of 
accuracy  whether  either  wages  or  income  in  piu'chasing  power 
are  going  up  or  town.  The  constitution  of  such  an  average 
index  number  seems  to  me  to  be  the  most  vital  addition  to  our 
continuous  statistics  needed  at  the  present  time. 

These  figures  should  not  only  be  gathered  for  the  present 
but  should,  in  so  far  as  feasible,  be  carried  back  into  the  past. 
The  obstacles  to  obtaining  standard  articles  to  represent  each 
type  of  expenditures  are  great  but  they  may  be  overemphasized. 
With  patience  and  suflScient  appropriations,  it  seems  entirely 
practicable  to  present  a  consumers'  index  extending  back  for 
at  least  a  couple  of  decades  which  would  be  accurate  enough 
for  all  intents  and  piu'poses.  After  all,  most  people  are  not 
interested  in  minutiae  and  a  statistician  is,  in  no  sense,  duty 
bound  to  present  only  figures  which  are  acciu'ate  to  a  high 
degree.  The  accountant  must  make  his  accounts  balance  to 
a  cent.     The  statistician  needs  only  to  be  sure  that  his  figures 
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are  accurate  enough  to  answer  truthfully  those  questions  which 
they  purport  to  answer  at  all. 

IV.  Employment,  sub-divided  imder  the  same  industries  and  occupations 
used  for  wages. 

This  fourth  principal  record  is  absolutely  essential  before  we 
can  judge  changes  in  the  income  conditions  of  the  working 
classes.  It  has  hitherto  been  deemed  impracticable  to  collect 
employment  data  from  the  workers  themselves.  This  idea 
seems  largely  fallacious.  In  no.  other  manner,  can  we  ever 
hope  to  learn  very  much  concerning  lack  of  work  among  the 
unskilled  and  casual  workers, — ^the  classes  who  probably  suffer 
most  severely  from  this  evil.  No  employer  and  no  trade  union 
secretary  can  tell  us  how  many  weeks  these  men  were  out  of 
work  during  a  given  month  or  year. 

To  determine  variations  in  the  income  of  any  part  of  the 
wage  earning  class  we  must  then  know  four  things: 

1.  The  wage  rate  per  hour. 

2.  The  hours  of  labor  per  week. 

3.  The  number  of  weeks  employed  per  year. 

4.  The  relative  prices  of  the  commodities  purchased. 

With  these  four  records  complete,  we  can  picture,  with  a  fair 
degree  of  accuracy,  the  changes  in  working-class  income.  The 
fact  that  there  is  much  income  from  other  sources  is  fully 
recognized,  but  the  wage  furnishes  the  only  part  in  which  there 
is  marked  variation. 

It  is,  moreover,  absolutely  essential  in  any  study  of  distri- 
bution and  price  changes  to  keep  separate  the  above  f oiu*  ideas. 
To  confuse  the  price  of  labor,  which  corresponds  fairly  closely 
to  the  hourly  wage,  with  the  daily,  weekly,  monthly,  or  annual 
earnings,  all  of  which  are  essentially  income  concepts,  is  to 
sound  the  death  knell  of  all  acciu'ate  thinking  in  this  field. 

My  knowledge  of  the  methods  used  and  diflSculties  involved 
in  collecting  this  type  of  data  is  so  meager  as  compared  to  that 
of  many  members  of  the  American  Statistical  Association  that 
I  hesitate  even  to  make  a  suggestion  along  this  line,  but  I  have 
often  thought  that  it  might  be  feasible  to  collect  all  of  this  in- 
formation by  aid  of  postmen.  The  city  and  rural  mail-carriers 
penetrate  into  nearly  every  conmiunity  of  the  country.     They 
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know  the  people;  they  could  easily  ascertain  the  facts  con- 
cerning prices,  wages,  hours  of  labor,  and  emplojrment;  they 
are  men  of  intelligence;  they  all  report  to  a  central' authority; 
why  are  they  not  the  logical  men  to  gather  the  needed  data? 
Of  course,  they  should  have  some  slight  extra  compensation 
for  performing  this  new  task,  but  the  expense  involved  should 
be  comparatively  trivial. 


Summary,  The  ideas  which  I  have  attempted  to  set  forth 
here  might  be  summed  up  as  follows: 

First,  we  need  an  enumeration  of  the  most  important  prob- 
lems to  be  solved. 

Second,  the  facts  deemed  necessary  to  solve  these  problems 
should  be  accurately  determined  upon.  It  would  be  the  legiti- 
mate function  of  a  joint  committee  of  the  American  Statistical 
and  Economic  Associations  to  outline  both  of  the  above  fields 
in  detail. 

Third,  the  present  duplication .  of  work  in  these  fields  by 
different  state  and  federal  bureaus  should  be  eliminated,  all 
statistical  work  of  this  nature  being  placed  under  the  direction 
of  one  central  authority. 

Fourth,  this  central  bureau  should  so  systematize  the  work 
as  to  give  unity  and  continuity  to  the  entire  field.  The  prin- 
cipal averages  of  wages,  prices,  etc.  should  be  presented 
monthly  with  a  promptness  and  regularity  approaching  that 
which  characterizes  the  appearance  of  the  reports  of  the 
Weather  Bureau  or  the  index  numbers  published  by  financial 
magazines. 

We  are  fond  of  boasting  of  American  eflSciency,  and  here 
seems  to  be  an  opportunity  of  demonstrating  our  claims  in  this 
line  by  putting  into  operation  some  such  program  as  the  one 
just  outlined.  If  successfully  executed,  this  would  certainly 
set  far  to  the  front  a  new  standard  in  the  field  of  wealth  and 
income  statistics. 
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THE  CLASSIFICATION  OF   MENTAL    DISEASES    IN 
NEW  YORK  STATE.* 

By  Horatio  M.  Pollock,  Ph.D.,  Siatisticianf  New  York  State  HaepUal 

Commission. 


The  preface  of  the  first  edition  of  the  nomenclature  of  dis- 
eases, drawn  up  by  a  joint  committee  appointed  by  the  Royal 
College  of  Physicians  of  London  and  published  in  1869,  de- 
clares that  ''for  perfecting  the  statistical  registration  of  dis- 
eases, with  a  view  to  the  discovery  of  statistical  truths  con- 
cerning their  history,  nature  and  phenomena,  the  want  of  a 
generally  recognized  nomenclature  of  diseases  has  been  felt  as 
an  indispensable  condition."  Further,  that  "'among  the 
great  ends  of  such  a  uniform  nomenclature  must  be  reckoned 
that  of  fixing  definitely  for  all  places  the  things  about  which 
medical  observation  is  exercised,  and  of  forming  a  steady  basis 
upon  which  medical  experience  may  be  safely  built. " 

This  committee  was  discussing  the  nomenclature  of  physical 
diseases,  but  its  observations  apply  equally  well  to  mental  dis- 
eases. The  lack  of  a  generally  accepted  classification  of  men- 
tal diseases  makes  it  impossible  at  the  present  time  to  collect 
comparative  data  concerning  the  various  forms  of  mental  dis- 
eases in  different  states  and  countries.  In  taking  the  census 
of  the  insane  in  institutions  in  1910,  the  federal  Census  Bureau 
found  it  impracticable  to  collect  data  concerning  any  specific 
forms  of  insanity,  except  the  alcoholic  psychoses  and  general 
paralysis,  and  the  data  collected' concerning  these  are  in  part 
unreliable. 

In  New  York  State,  since  1889,  four  different  systems  of 
classification  of  mental  diseases  have  been  used.  The  first, 
a  modification  of  the  English  classification,  was  used  in  a  per- 
functory way,  but  with  no  pretense  of  scientific  accuracy,  from 
1889  to  1902.  Then  a  simplified  form  of  the  same  classifica- 
tion was  introduced,  but  this  was  no  better  applied  than  the 
first.     In  1905  the  new  psychiatry  was  rung  in  and  the  old 

*Read  at  the  quarterly  maetiog  of  the  Ameriean  Statiatieal  Aaoeiation,  New  York  City.  Deoem- 
ber  14.  1916. 


Digitized  by 


Google 


33]  Mental  Diseases  in  New  York  SiaU.  503 

classification  was  rung  out.  The  process,  however,  was  not 
joyous.  The  physicians  in  the  service  had  had  a  comfortable 
time  with  the  old  classification.  To  apply  it  required  but 
little  study  of  cases,  and  very  few  persons  thought  of  compar- 
ing the  diagnoses  of  one  hospital  with  those  of  another.  The 
new  classification  required  study  and  close  observation,  and 
the  work  done  in  the  hospitals  was  likely  to  be  checked. 

The  attitude  of  these  physicians  was  well  shown  in  the  re- 
marks made  by  Dr.  A.  E.  Macdonald,  then  superintendent  of 
the  Manhattan  State  Hospital,  in  his  presidential  address 
before  the  American  Medico-Psychological  Association  in 
May,  1904.  Speaking  of  matters  of  importance  to  the  asso- 
ciation, he  said:  "One  of  these  is  the  perennial  question  of  the 
classification  of  insanity,  which,  often  as  it  has  been  agitated 
and  pondered,  has  yet  failed  of  satisfactory  adjustment.  It 
is  a  matter  of  great  regret  that  some  at  least  working  agree- 
ment can  not  be  reached,  faulty  even  though  it  should  be, 
which  will  enable  the  alienists  of  one  country  to  understand 
the  statistics  of  others,  and  to  apply  them  by  way  of  compari- 
son to  his  own.  If  such  a  standard  is  to  be  reached,  it  would 
appear  to  me  that  it  must  be  throu^  mutual  concessions  and 
agreements  of  practical  men,  such  as  compose  our  own  and 
kindred  associations,  for  I  opine  that  present  conditions  result 
from  less  possible  coherent  elements:  authors  and  clinicians 
for  example,  who  have  pride  in  their  own  classifications,  un- 
stable though  they  be,  and  are  incapable  of  recognizing  pos- 
sible value  in  others. "  He  then  referred  to  the  history  of  New 
York  State,  and  added,  referring  to  the  new  classification,  that 
*'we  are  threatened  with  still  another  revolution,  and  that  in 
the  direction  of  intricate  association  of  newly  discovered  or 
invented  forms  which  promise  little  in  the  way  of  adhesiveness 
or  permanency. " 

Judging  the  matter  in  the  light  of  subsequent  history.  Doctor 
Macdonald  was  a  better  statistician  than  psychiatrist.  He 
^  realized  the  need  of  a  systematic  classification  of  diseases  that 
would  have  permanency  of  character,  but  evidently  had  little 
conception  of  how  such  a  system  was  to  be  devised.  In  con- 
trast with  the  standpatters,  it  is  interesting  to  note  the  attitude 
of  Dr.  Adolf  Meyer,  one  of  the  so-called  "authors  and  clini- 
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cians/'  who,  as  director  of  the  Psychiatric  Institute,  formu- 
lated the  new  classification  in  1905.  Speaking  of  the  system 
of  statistics,  which  the  president  of  the  American  Medico- 
Psychological  Association  thought  was  fairly  satisfactory,  he 
said:  ''The  present  statistics  of  forms  of  mental  diseases  are 
of  very  little  use.  However  comparable  they  may  appear,  they 
have  merely  sham*  value,  as  could  easily  be  shown  in  actual 
cases,  such  as  in  many  of  manic-depressive  insanity,  which 
have  figured  under  no  less  than  the  following  headings:  Acute 
mania,  acute  melancholia,  chronic  mania,  chronic  melan- 
cholia, secondary  dementia,  paranoia,  mania  recurrent,  melan- 
cholia recurrent,  and  circular  insanity,  where  the  same  kind  of 
attacks  recurred,  or  on  the  arbitrary  fiiflferences  which  exist  in 
the  use  of  the  term  paranoic  and  acute  and  simple  melancholia, 
etc.  between  the  various  hospitals.  The  hospital  physicians 
do  not  consider  themselves  responsible  because  the  system  is 
forced  on  them  and  they  submit  because  they  have  nothing 
to  oflfer  which  would  be  accepted  by  all. " 

In  discussing  the  dijficulties  of  classification,  he  stated  that 
an  absolutely  clean  cut  classification  is  not  to  be  expected, 
unless  the  number  of  groups  be  made  unwieldy,  and  further 
explained  that  improvement  in  classification  would  come  with 
the  increase  of  clearly  definable  facts.  Although  Doctor 
Meyer's  classification  was  adopted  by  the  commission  in  1905, 
it  wa8  not  till  1908  that  it  was  used  with  any  degree  of  success 
throughout  our  state  hospital  service.  During  the  interim  of 
three  years  the  well  recognized  organic  types  were  diagnosed 
and  counted,  but  the  remainder  were  reported  under  the  head- 
ing "  all  other  psychoses. " 

In  1908  the  Commission  in  Lunacy  appointed  a  statistician, 
and  made  provision  for  the  reporting  by  the  hospitals  of  defi- 
nite statistical  data  relative  to  each  patient  admitted  or  dis- 
charged. Such  data  included  among  other  things  the  diag- 
nosis of  the  mental  disease  with  respect  to  group  and  type. 
Distinction  was  made  between  first  admissions  and  readmis- 
sions.  The  per  cent,  distribution  of  psychoses  in  the  various 
hospitals,  compiled  from  the  statistical  cards  submitted  for 
both  classes  of  admissions,  has  been  compared  from  year  to 
year,  and  discussions  concerning  variations  have  been  held  at 
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several  quarterly  conferences.  These  reports  and  discussions 
have  had  the  effect  of  making  the  physicians  in  the  several 
hospitals  cautious  in  diagnosis,  and  have  compelled  close 
study  of  the  history  and  mental  and  physical  characteristics 
of  the  patients  admitted.  The  excellent  results  now  being 
obtained,  however,  would  not  be  possible  had  it  not  been  for 
the  courses  of  instruction  in  psychiatry  given  to  the  physicians 
in  the  hospital  service  by  Doctors  Meyer  and  Hoch  of  the 
Psychiatric  Institute.  These  courses  have  given  physicians 
in  the  service  clearer  conceptions  of  the  new  psychiatry,  and  to 
some  extent  at  least  the  same  point  of  view  with  reference  to 
classification. 

In  1915  it  was  found  that  the  classification  in  use  needed 
some  revision  to  bring  it  up  to  date,  and  after  a  conference 
with  the  committee  on  statistics,  it  was  modified  by  Doctors 
Hoch  and  Kirby.  At  the  present  time  the  classification  con- 
forms fairly  well  with  the  best  modern  psychiatry. 

Doctor  Meyer,  in  making  the  orginal  classification,  started 
with  three  large  groups,  viz.: 

A.  The  diseases  which  depend  on  a  fairly  tangible  inter- 
ference with  the  brain  or  its  nutrition,  in  the  form  of  some 
definite  brain  disease,  or  some  intoxication,  or  some  autotoxic 
or  infective  or  exhaustive  disorder. 

B.  Disorders  which  provisionally,  and  owing  to  their  more 
or  less  striking  symptomatology,  are  most  interesting  from  the 
point  of  view  of  symptomatic  equivalents,  and  course  and  out- 
come; simple  excitements  and  depressions,  dementia  praecox, 
paranoic  developments,  and  manic-depressive  states. 

C.  Disorders  in  which  we  see  the  marks  of  some  of  the  recog- 
nized neuroses,  hysteria,  epilepsy,  neurasthenia,  psychas- 
thenia,  and  pecuUar  make-up;  and  inbecility  and  idiocy. 

The  first  large  group  A,  was  subdivided  into  smaller  groups; 
one  comprising  the  definite  brain  diseases,  one  the  intoxica- 
tions, and  a  third,  infective  and  autotoxic  disorders.  • 

In  the  first  sub-group  the  psychoses  are  closely  related  to  an 
organic,  or  at  least  definite  disease,  or  disturbances  of  the  brain 
and  nervous  system.  Clinical  groups  under  this  subdivision 
in  the  classification  now  in  use,  are  the  traumatic  psychoses, 
psychoses  with  cerebral  arteriosclerosis,  dementia  paralytica. 
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or  general  paralysis,  psychoses  with  cerebral  syphilis,  psychoses 
with  Huntington's  chorea,  psychoses  with  brain  tumor,  and 
psychoses  with  other  brain  or  nervous  diseases. 

The  second  sub-group,  the  intoxications,  includes  the  alco- 
holic, drug  and  other  toxic  psychoses.  The  general  group  of 
infective  and  autotoxic  disorders  comprises  infective-exhaus- 
tive psychoses,  allied  to  infective-exhaustive  psychoses,  and 
autotoxic  psychoses. 

The  second  large  group  of  Doctor  Meyer's  classification, 
B,  which  is  generally  spoken  of  as  the  functional  psychoses, 
includes  in  our  present  classification  seven  clinical  groups, 
viz.:  manic-depressive,  allied  to  manic-depressive,  involution 
melancholia,  symptomatic  depressions,  dementia  praecox, 
allied  to  dementia  praecox,  and  paranoic  conditions.  Owing 
to  the  fact  that  these  clinical  groups  are  not  fully  under- 
stood, classification  of  borderline  cases  is  exceedingly  diflScult. 
Certain  cases  that  do  not  present  the  typical  symptom- 
pictures  of  the  more  distinct  psychoses  are  placed  in  the  allied 
groups. 

In  the  third  of  Doctor  Meyer's  large  groups,  C,  .are  now 
placed  the  epileptic  psychoses,  psychoneuroses,  psychoses 
with  constitutional  inferiority,  and  psychoses  with  mental 
deficiency. 

Although  Doctor  Meyer  was  a  pioneer  in  the  introduction 
of  the  new  psychiatry  in  this  country,  he  was  successful  in 
introducing  a  system  that  has  proved  its  worth  during  the  past 
eight  years  in  the  New  York  State  hospitals.  When  the  ad- 
vancement of  science  brings  about  a  marked  change  in  the 
conception  of  some  forms  of  mental  diseases,  our  classification 
will  be  modified  accordingly;  in  the  meantime  we  have  the 
satisfaction  of  living  up  to  the  light  we  have.  ^ 

In  the  treatment  and  study  of  mental  diseases.  New  York 
State  has  always  been  a  pioneer.  It  was  first  among  the  states 
to  establish  a  comprehensive  and  enforced  system  of  state  care 
of  the  insane;  first  to  provide  separate  institutions  for  the 
criminal  insane;  first  to  establish  a  scientific  institute  for  re- 
search and  instruction  in  psychiatry;  first  to  conduct  training 
schools  for  nurses  in  its  hospitals  for  the  insane,  and  first  to 
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establish  a  bureau  of  statistics  for  the  systematic  study  of  data 
relating  to  insanity. 

Other  states  have  followed  New  York  in  many  things,  and 
it  is  hoped  that  its  system  of  collecting  scientific  data  of  mental 
diseases  will  also  be  found  worthy  of  general  adoption. 

I  append  a  copy  of  the  classification  now  in  use,  with  some 
explanatory  notes  prepared  by  Drs.  Meyer,  Hoch,  and  Kirby. 

CLASSIFICATION  OF  MENTAL  DISEASES  ADOPTED  BY  THE 

NEW  YORK  STATE  HOSPITAL  COMMISSION  SEPTEMBER 

22,  1916,  TO  TAKE  EFFECT  OCTOBER  1,  1915. 

1.  Traumaiic  psychoses. 

"  We  should  not  speak  of  traumatic  psychoses  where  the  trauma  is  merely 
a  contributory  factor  in  precipitating  another  definite  mental  disorder  such 
as  general  paralysis,  manio-depressiye  insanity,  katatonic  or  paranoic  de- 
terioration without  specific  traumatic  stigmata,  or  where  a  psychosis  fol- 
lows an  injury  not  involving  the  brain,  through  shook,  etc."     (Meyer.) 

The  following  are  the  most  conomon  clinical  forms: 

(a)  Post-traumatic  delirium. 

(b)  Post-traumatic  constitution   (irritability,  sensitiveness  to  alcohol, 

paranoid  trends,  hysteroid  or  epileptoid  attacks). 

(c)  Traumatic  defect  conditions  (aphasia,  deterioration  with  epilepsy, 

mental  enfeeblement,  etc.). 

2.  SenUe  psychoses. 

The  clinical  types  most  frequently  met  with  are  the  following: 

(a)  Simple  deterioration  (of  memory,  intellectual  capacity  and  interests). 

(b)  Presbyophrenic  type  (similar  to  Korsakow  mental  complex). 

(c)  Delirious  and  confused  states. 

(d)  Depressed  and  agitated  states  in  addition  to  the  deterioration. 

(e)  Paranoid  states  in  addition  to  the  deterioration. 

3.  Psychoses  with  cerebral  arteriosclerosis. 

4.  Dementia  paralytica. 

(a)  Cerebral  form  (exaggerated  knee-jerks). 

(b)  Tabetic  form  (diminished  or  absent  knee-jerks). 

5.  Psychoses  with  cerebral  syphilis. 

6.  Psychoses  with  Huntington* s  chorea. 

7.  Psychoses  with  brain  tumor. 

8.  Psychoses  with  other  brain  or  nervous  diseases. 

This  division  provides  a  place  for  grouping  a  variety  of  more  rare  mental 
disorders  associated  with  organic  diseases  of  the  nervous  system.  On  the 
card  the  special  disease  must  be  mentioned  after  the  group  name,  and 
this  should  be  foUowed  by  a  few  descriptive  terms,  characterizing  the 
accompanying  mental  disturbance. 

(a)  Cerebral  embolus. 
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(b)  Biain  abscess. 

(c)  Tubercular  meningitis. 

(d)  Central  neuritis. 

(e)  Multiple  sclerosis. 

(f)  Tabes  dorsalis. 

(g)  Acute  chorea. 

(h)  Other  conditions  to  be  specified. 

9.  Alcoholic  psychoses. 

Since  on  the  basis  of  chronic  alcoholism  a  number  of  fairly  characteristic 
mental  disturbances  develop,  the  type  of  alcoholic  psychosis  should  be  indi- 
cated in  each  case.  Among  these  types  only  "pathological  intoxication'' 
seems  to  require  special  explanation.  By  the  term  ''pathological  intoxica- 
tion" is  meant  a  condition  which  is  the  immediate  result  of  taking  a  larger 
or  smaller  amount  of  alcohol.  The  symptom-picture  is  characteriBejd  by 
special  features  not  seen  in  ordinary  drunkenness. 

(a)  Pathological  intoxication. 

(b)  Alcoholic  deterioration. 

(c)  Delirium  tremens. 

(d)  Korsakow's  disease  (polyneuritic  psychosis). 

(e)  Acute  hallucinosis. 

(f)  Chronic  hallucinosis. 

(g)  Acute  paranoid  form, 
(h)  Chronic  paranoid  form. 

(i)  Other  less  characteristic  symptomatic  types  should  be  specified. 

10.  Drug  and  other  toxic  psychoses, 

(a)  Morphinism,  cocainism,  bromism,  chloralism,  etc.,  or  combined. 

(b)  Lead  intoxication  (several  forms  are  described). 

(c)  Gas  poisoning  (delirium  or  confusion). 

(d)  Food  toxicoses  (tea,  coffee,  ergot,  etc.)  and  pellagra. ' 

11.  Infective-exhaustioe  psychoses. 

(a)  Febrile  deliiium. 

(b)  Infection  delirium. 

(c)  Exhaustion    delirium    (acute    confusion,    hallucinatory    delirium, 

"amentia"). 

(d)  Delirium  with  heart  disease. 

(e)  Other  conditions  to  be  specified. 

12.  AUied  to  infeciive-exhattstive  psychoses. 

Cases  which  clinically  resemble  infective-exhaustive  states  but  in  which 
no  infective-exhaustive  etiology  can  be  found. 

13.  Autotoxic  psychoses. 

(a)  Thyreogenous  disorders. 
'   (b)  Uremic  disorders. 

(c)  Diabetic  disorders. 

(d)  Other  conditions  to  be  specified. 

14.  Manic-depressive  psychoses, 

(a)  Manic  attack. 

(b)  Depressive  attack. 
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(c)  Stupor. 

(d)  Mixed  attack. 

(e)  Circular  attack. 

15.  AUiedU>  manic-depressive  pay cho9e8, 

16.  Involution  fnelancholia. 

In  spite  of  the  fact  that  many  of  the.  depressions  which  have  thus  been 
designated  are  related  to  manic-depressive  insanity;  and  that  therefore  a 
differential  diagnosis  may  seem  rather  unnecessary,  it  is  nevertheless  advis- 
able to  group  here  ail  the  depressions  past  middle  life  which  show  plain 
anxiety  and  agitation,  and  regard  them  as  special  form  of  the  emotional 
reactions.  ' 

17.  SymptomaHc  dejiressians. 

Depressions  closely  associated  with  some  physical  ailment  which  more  or 
lees  naturally  predisposes  to  despondency  (heart  disease,  gastric  disorders, 
malignant  growth,  etc.).  Fluctuations  occur  in  the  depression  depending 
laxgely  on  the  severity  of  the  physical  symptoms  or  degree  of  discomfort  or 
pain  which  the  patient  suffers. 

18.  Dementia  praecoz. 

(a)  Paranoid  form. 

(b)  Katatonic  form. 

(c)  Hebephrenic  form. 

(d)  Simple  form. 

19.  Allied  lo  dementia  praecoz. 

20.  Paranoic  conditions  and  paranoias. 

Delusional  conditions  in  which  the  train  of  thought  is  dear  and  the  con* 
tact  with  the  environment  is  well  preserved,  though  episodes  of  greater 
disturbance  may  occur. 

21.  Epileptic  psychoses. 

The  epileptic  disorders  may  be  grouped  according  to  the  most  prominent 
dinical  manifestations,  as  follows: 

(a)  Deterioration. 

(b)  Clouded  states. 

(c)  Other  conditions. 

22.  Psychonewroses. 

These  essentially  substitutive  reaction  types  may  be  outlined  as  follows: 

(a)  Hysterical  type. 

Submersion  of  a  disturbing  experience  or  conflict  and  conversion  into 
hysterical  manifestations,  as  a  rule  in  the  nature  of  somatic  symptoms. 

The  psychoses  most  frequently  characterized  by  psychogenic  attacks, 
with  more  or  less  clouding  of  consciousness  witli  subsequent  amnesia. 

(b)  Psychasthenic  type. 

Conditions  with  phobias,  obsessions,  impulses,  doubts,  often  associated 
with  tension. 

(c)  Neurasthenic  type. 

Great  mental  and  motor  fatiguability  accompanied  by  irritability,  pains, 
hyperasthesias.  The  neurasthenic  type  can  not  always  be  satisfactorily 
differentiated  from  the  psychasthenic. 
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23.  CanstiitUioncLl  inferiorily  with  psychoses. 

By  constitutional  inferiority  we  mean  abnormalities  of  mental  make-up 
in  which  defects  exist  in  the  emotional  and  volitional  sphere,  but  in  which 
there  is  no  obvious  intellectual  deficiency.  Therefore  we  might  in  many 
cases  of  the  well  known  constitutional  psychoses  speak  of  the  individuals 
as  constitutionally  inferior  {e,g.  in  dementia  praeoox  or  in  manic-depressive 
insanity)  but  for  obvious  reasons  it  is  better  to  limit  the  term  "constitu- 
tional inferiority"  to  types  of  abnormal  mental  make-up  which  differ  from 
these  and  in  which  the  psychotic  reactions  also  differ  from  the  psychoses 
already  specified  in  earlier  groups. 

24.  MerUal  deficiency  with  psychoses. 

This  includes  intellectual  deficiency  of  various  degrees.  Traits  of  con- 
stitutional inferiority  may  be  added. 

25.  UndassifiM. 

In  this  group  should  be  included  cases  in  which  a  diagnosis  can  not  be 
made  owing  to  lack  of  adequate  data;  or  cases  in  which  the  clinical  picture 
is  not  understood  and  the  etiology  is  not  known. 

26.  Not  insane. 

(a)  Epilepsy. 

(b)  Alcoholism. 

(c)  Drug  addiction. 

(d)  Constitutional  inferiority. 

(e)  Mental  deficiency. 

(f)  Dotage. 

(g)  Others  to  be  specified. 
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THE  INCftEASING  MORTALITY  AFTER  AGE  FORTY- 
FIVE— SOME  CAUSES  AND  EXPLANATIONS.* 

By  Louis  I.  Dublin,  Ph.D.,  Statistician^  Metropolitan  Life  Insurance 
Company f  Ntw  York. 


It  is  important  that  I  state  the  problem  of  this  paper  clearly 
at  the  very  outset.  American  statisticians  have  been  con- 
cerned for  some  years  with  the  fact  that  the  death  rates  after 
age  45  are  higher  than  they  were,  say^  10  or  15  years  ago. 
Fmi;her  back  than  1900  it  is  impossible  to  go  because  of  the 
lack  of  accurate  data.  The  figures  for  the  registration  states 
in  1900  compared  with  those  for  the  same  states  in  1914t 
show  substantial  decreases  for  every  age  period  and  for  both 
sexes  up  to  age  45.  After  age  45  there  is  a  slight  increase  in 
the  dea^h  rate  for  males.  It  is  less  than  4  per  cent,  in  the  age 
period  45-54;  about  10  per  cent,  in  the  age  period  55-64,  and 
about  4  per  cent,  in  the  period  65-74.  The  age  period  75  and 
over,  shows  little  of  importance.  For  females,  the  increase 
does  not  begin  to  appear  until  the  age  period  65-74.  It  is 
then  about  1  per  cent,  higher  in  1914  than  in  1900.  The 
reader  will  note  that  these  increases  are  not  very  marked. 
Thej"  would  call  for  very  little  attention  were  it  not  for  the 
fact  that  this  15  year  period  has  been  one  of  extensive  devel- 
opment in  our  public  health  service  and  of  increasing  prosper- 
ity in  our  country.  It  is  perhaps  disconcerting  that  there 
should  have  been  an  increase  at  all  since  the  mortality  rates 
of  the  more  important  European  coimtries  have  shown  no 
such  increases  at  the  corresponding  ages. 

The  problem  becomes  much  more  interesting  and  acute  as 
we  leave  the  total  mortality  and  concern  ourselves  with  that 
from  some  of  the  causes  of  death  which  play  an  important  part 
after  age  45.  This  is,  indeed,  the  phase  of  the  subject  that 
has  received  the  greatest  publicity  and  attention.  We  find, 
for  example,  in  the  registration  area,  in  the  registration  states 

'Read  bdora  the  Annual  Meeting  of  the  American  Stetiatieal  Awxnation,  Columbua,  Ohio. 
December  28.  1018. 

t  The  death  rates  for  1014  (registration  states  as  coostitated  in  1000)  were  oompoted  on  the  basis 
of  the  estimated  popalation  for  1014  distributed  by  age  and  sex  in  accordance  with  the  1010  census. 
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and  in  selected  states  having  the  longest  period  of  good  regis- 
tration, that  such  causes  of  death  as  cancer,  diabetes,  cerebral 
hemorrhage  and  apoplexy,  organic  diseases  of  the  heart,  dis- 
eases of  the  arteries,  cirrhosis  of  the  liver,  and  Bright's  disease, 
all  show  higher  death  rates  in  1914  than  in  1900.  These  causes 
of  death  are  characteristic  of  the  older  age  periods  of  life  and 
in  1914  together  accounted  for  68.7  per  cent,  of  the  total  mor- 
tality after  45  in  the  registration  states  as  constituted  in  1900. 
Cirrhosis  of  the  liver  shows  the  least  increase  in  the  total  death 
rate,  about  10  per  cent,  in  these  15  years.  Diseases  of  the  arter- 
ies show  the  highest  increase,  nearly  454  per  cent.  Diabetes 
shows  an  increase  of  nearly  76  per  cent,  and  organic  diseases 
of  the  heart  close  to  45  per  cent,  in  the  same  period.  This 
then  is  our  problem:  to  attempt  to  identify  the  factors  involved 
in  these  higher  death  rates  and  to  offer  an  explanation. 

Some  interesting  explanations  of  the  increasing  mortality 
at  the  higher  age  groups  have  already  appeared.  The  in- 
creasing industrialism  of  the  coxmtry  is  supposed  to  subject 
the  individual  workman  to  greater  wear  and  tear,  which  shows 
itself  in  higher  death  rates  after  age  45.  The  influence  of  the 
growth  of  our  cities  at  the  expense  of  the  rural  districts  and 
the  increasing  number  of  persons  engaged  under  the  factory 
system — ^all  of  these  points  have  been  emphasized.  Changing 
personal  habits  of  life  have  also  been  charged  with  an  impor- 
tant part  in  the  phenomenon.  It  has  been  suggested  that  the 
supposed  harder  pace  of  business  and  social  life  today,  the 
possibly  diminished  opportimities  to  get  out  in  the  open,  to 
exercise,  and  to  Uve  moderately,  have  had  an  unfavorable 
effect  upon  those  over  45.  This  has  been  the  explanation 
offered  by  those  identified  with  the  Life  Extension  movement 
and  by  the  advocates  of  periodic  physical  examinations  gen- 
erally. They  have  found  in  this  thesis  a  powerful  motive  for 
their  very  useful  propaganda.  Their  statements  have  in  com- 
mon the  basic  assimiption  that  there  has  been  a  real  and 
significant  deterioration  in  oiu*  national  vitality  at  ^the  ages 
imder  consideration. 

It  is  my  purpose  today  to  urge  great  caution  in  our  accept- 
ance of  this  conclusion.  As  statisticians  we  should  first  be 
sure  that  the  simpler  logical  requirements  of  the  problem  have 


Digitized  by 


Google 


43]        The  Increasing  Mortality  after  Age  Forty-Five.       513 

been  met  before  we  attempt  explanations  at  all;  for  with  the 
field  cleared  up  there  may  be  no  real  phenomenon  to  explain. 
This  is  in  effect  what  I  propose  to  show. 

In  making  comparisons  we  must  make  certain  of  the  compara- 
bility of  our  data.  In  terms  of  the  inmaediate  problem,  this 
means  that  we  must  be  certain  that  the  mortaUty  rates  of  the 
earlier  period,  say  1900,  are  for  a  group  of  persons  similar  in 
essential  respects  to  those  of  the  later  period.  As  a  general 
thing,  figures  for  the  European  coimtries  meet  this  require- 
ment. If  the  reports  of  the  Registrar  General  of  England 
and  Wales  show  that  the  death  rate  per  1,000  in  the  age  period 
45-54  was  16.8  in  1880  and  in  1910  only  12.7,  we  must  con- 
clude that  there  has  been  a  decrease  of  24  per  cent,  in  the 
mortality  at  that  age  period  and  that  the  conditions  of  life 
have  improved  to  that  extent.  But  we  cannot  draw  conclu- 
sions either  one  way  or  the  other  from  similar  American  figures 
and  for  this  reason:  the  character  of  our  population  of  the 
earlier  period  has  not  remained  imchanged.  The  ye»s  which 
we  are  considering  were  years  of  great  change  in  the  race  con- 
stitution of  American  states  and  cities.  They  were  yeare  in 
which  occurred  a  great  infliix  of  newer  race  stocks,  an  immi- 
gration which  is  making  up  a  large  and  ever-increasing  part 
of  the  population  of  our  registration  area.  It  is  indispensable 
to  the  argument  that  the  effect  of  this  change  in  our  race  stock 
shall  be  determined  as  a  part  of  the  phenomenon  we  are  con- 
sidering. Does  it  make  any  difference  that  we  have  added  to 
our  population  millions  of  Russians  and  Italians  and  Poles, 
whom  we  did  not  have  at  the  earUer  date?  If  not,  then  clearly 
the  increasing  mortaUty  means  something;  it  might  even  in- 
dicate physical  deterioration  after  45  as  some  writers  would 
have  us  beUeve.  If  it  can  be  shown,  however,  that  these 
foreign  races  are  contributing  to  the  older  ages  of  our  popula- 
tion and  that  at  these  ages  they  have  consistently  higher  mor- 
tality rates  than  our  native  stock,  then  the  increase  in  the  total 
mortaUty  indicates  nothing  as  an  index  of  deterioration  in  the 
vitality  of  our  native  population. 

The  question  resolves  itself  thus:  Are  Americans  today 
experiencing  a  shorter  expectation  of  life  after  45  than  did 
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Americans  of  a  previous  generation?  I  mean  by  Americans 
the  native  born  of  native  parentage.  Statistically,  the  problem 
has  no  meaning  or  value  when  stated  in  terms  of  the  total 
population.  The  problem  must  be  analyzed  in  terms  of 
homogeneous  groups  of  the  population  and  comparisons  must 
be  limited  within  these  groups. 

For  some  time  I  have  interested  myself  in  just  this  phase  of 
the  problem.  In  a  recent  study  of  the  death  rates  in  the  race 
stocks  in  New  York  State,  1910,*  I  showed  how  the  important 
races  compared  with  one  another  in  respect  to  their  mortality. 
Comparisons  were  made  between  (1)  the  native  bom  of  native 
parentage,  (2)  the  native  born  of  foreign  or  mixed  parentage, 
and  (3)  the  foreign  bom.  Statistics  are  given  in  full  in  that 
^port,  but  for  this  occasion,  I  shall  summarize  only  those  results 
which  bear  upon  the  problem  of  middle  and  old  age  mortaUty. 
We  found  consistently  that  after  age  45  the  group  of  native 
born  of  native  parentage  had  the  lowest  mortaUty.  This  was 
true  for  both  sexes.  The  superiority  of  the  native  stock  over 
the  foreign  born  is  very  marked  indeed.  The  foreign  bom  males 
had  a  death  rate  of  28.0  per  thousand  in  the  age  period  45-64 
as  against  a  rate  of  18.8  for  the  native  bom  of  native  parentage, 
which  is  a  difference  of  about  49  per  cent,  in  favor  of  the  latter 
group.  The  foreign  bom  females  in  the  age  period  45-64 
showed  a  rate  of  23.4  as  against  a  rate  of  14.3  for  the  native 
bom,  a  difference  of  nearly  64  per  cent,  in  favor  of  the  native 
bom.  The  foreign  bom  and  the  native  bom  of  foreign  or 
mixed  parentage,  were  remarkably  alike  as  to  the  mortality 
of  the  males.  This  was  not  so  for  the  females,  however,  the 
foreign  bom  showing  the  highest  rates. 

On  further  analysis  of  the  foreign  bom  mortality  we  were 
able  to  distinguish  the  characteristics  of  the  following  nation- 
alities: (1)  Russians  (for  the  most  part  Jews,  in  New  York 
State),  (2)  Italians,  (3)  Germans,  (4)  Irish,  (5)  Austro-Hun- 
garians,  and  (6)  English,  Scotch,  and  Welsh.  Whatever  be 
the  foreign  stock,  virtually  the  same  phenomenon  of  higher 
mortality  appears  in  comparison  with  the  native  bom  of 
native  parentage,  the  differences  between  the  several  national- 
ity classes  being  one  of  degree  only.    Even  the  Russians 

*  "Faetora  in  American  Mortality— A  Study  of  Death  Rates  in  the  Race  Stocks  of  New  York  Stete, 
1910."    American  Economic  Review.  Vol.  VI..  No.  3.  September,  1916. 


Digitized  by 


Google 


46]        The  Increasing  Mortality  after  Age  Forty-Five.       515 

(Jews  mostly)  who  are  notable  for  their  very  low  death  rates 
during  the  early  working  years  of  life  show  consistently  higher 
death  rates  after  age  45  than  do  the  native  bom  of  native 
parentage.  When  we  turn  to  the  Grermans  and  the  Irish  the 
differences  are  remarkable.  Thus,  the  Irish  at  the  period 
45-64  showed  a  rate  of  46.3  per  1,000  for  men  as  against  18.8 
for  the  native  bom  of  native  parentage,  and  for  women,  a  rate 
of  40.7  as  against  14.S  for  the  native  bom  women  of  native 
parentage.  The  following  table  gives  the  figures  for  each  of 
the  foreign  race  stocks  in  comparison  with  the  native  bom  of 
native  parentage  for  the  age  periods  after  45  and  for  each  of 
the  sexes: 

TABLE  I. 

DEATH  RATES  PER  1.000  IN  PRINCIPAL  NATIVITY  CLASSES  OF  NEW  YORK  STATE 
POPULATION.  1910,  CLASSIFIED  BY  AGE  PERIOD  AND  BY  SEX. 


P^ 

and 
Sex. 

Native 
Born 

of 
Native 
Parent- 
age. 

Native 
Bom 
of  Foreign 
or  Mixed 
Parent- 
age. 

Foreign 
Born. 

PeiBons  Bom  in 

Russia. 

Italy. 

Ger- 
many. 

Ireland. 

England. 

Scotland, 

Wales. 

Austria- 
Hungary. 

45-64 

Males... 
Females  . 
65-84 
Males... 
Females  . 

18.8 
14.3 

77.3 
68.2 

28  2 
20.0 

89.9 
73.9 

28.0 
23.4 

90.4 

87.7 

20.1 
16.0 

78.4 

es.8 

19.3 
17.9 

64.6 
63.8 

27.7 
18.4 

90.4 
83.1 

46.3 
40.7 

101.6 
107.4 

24.6 
21.0 

86.6 
79.9 

21  0 
18.2 

77.5 
63.9 

This  evidence  cannot  be  discounted  when  we  consider  the. 
problem  of  the  increasing  mortality  after  age  45.  Its  signif- 
icance is  evident  when  we  note  the  changes  that  have  oc- 
curred in  the  racial  composition  of  the  population  of  New  York 
State  during  the  10  year  period  1900  to  1910.  In  the  former 
year,  39.2  per  cent,  of  the  entire  population  was  native  born  of 
native  parentage;  in  the  latter  year  this  proportion  had  fallen 
to  35.4  per  cent.  On  the  other  hand,  the  foreign  born  white 
population  increased  from  26.0  per  cent,  to  29.9  per  cent.  The 
native  bom  of  foreign  or  mixed  parentage  changed  slightly 
from  33.2  per  cent,  to  33.0  per  cent.  The  following  table 
shows  side  by  side  the  proportionate  distributions  in  1900  and 
in  1910  of  the  three  main  groups  of  the  population  in  New 
York  State  in  the  several  age  periods  after  45: 
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TABLE  n. 

PERCENTAGE  OF  GENERAL  NATIVITY  GROUPS  IN  THE  WHITE  POPULATION  OF  NEW 
YORK  STATE  AT  CERTAIN  AGE  PERIODS,  1900  AND  1910. 


Age  Period  and  Popuktion  Graap. 


1910. 


1900. 


IMfferenoe 
1910-1900. 


45-54  YeuB 

Total  white  populatuui 

Native  born,  native  parentage 

Native  bom,  foreign  or  nuxed  parentage, 
Foreign  bom 

55-64  Yean 

Total  white  population 

Native  bom,  native  parentage 

Native  bom.  foreign  or  mixed  parentage. 
Foreign  bom 

65>74  Years 

Total  white  population 

Native  bom.  native  parentage 

Native  bom,  foreign  or  mixed  parentage. 
Foreign  bom 

75-84  Years 

Total  white  population 

Native  bom,  native  parentage 

Native  born,  foreign  or  mixed  parentage, 
Foreign  bom 


100.0 
32.0 
26.6 
41.4 


100.0 
30.3 
18.6 
42.1 


-7.3 
+8.0 
-.7 


100.0 
89.8 
18.0 
42.2 


100.0 
44.4 

10.8 
45.3 


-4.6 
+7.7 
-3.1 


100.0 
45.9 
10.5 
43.6 


100.0 
40.3 
5.8 
44.9 


-3.4 

+4.7 
-1.3 


100.0 

51.2 

C.3 

42.4 


100.0 
56.6 

4.8 
38.7 


-5.4 
+1.5 
+8.7 


The  above  table  shows  that  the  main  effect  of  the  change  in 
the  composition  of  our  population  has  been  to  decrease  the 
proportion  of  the  native  bom  of  native  parentage,  that  is,  the 
group  with  the  most  favorable  mortality  after  age  45.  In  1900 
this  group  comprised  39.3  per  cent,  of  the  New  York  State 
white  population  aged  45-54,  but  by  1910  this  proportion  had 
dropped  to  32.0  per  cent.  Similarly  in  the  age  period  55-64, 
the  proportion  of  the  same  group  dropped  from  44.4  per  cent, 
to  39.8  per  cent.  The  decrease  in  the  proportion  of  the  foreign 
bom  is  more  than  balanced  by  the  increase  in  the  native  born 
of  foreign  or  mixed  parentage  who,  as  shown  in  Table  I,  are 
much  more  similar  to  the  forsign  born  in  their  mortality  char- 
acteristics than  to  the  native  bom  of  native  parentage. 

An  increase  in  the  proportion  of  those  having  higher  death 
rates  and  a  corresponding  decrease  in  the  proportion  of  those 
having  lower  death  rates  must  have  the  effect  of  increasing  the 
total  death  rate.  From  this  conclusion  there  can  be  no  escape. 
The  problem  is,  indeed,  analagous  to  that  of  age  standardiza- 
tion which  is  a  necessary  and  accepted  procedure  in  every  day 
vital  statistics  work.     No  quaUfied  statistician  would  com- 
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pare  the  crude  death  rates  of  two  communitieB  without  taking 
into  account  the  character  of  their  age  constitution  at  least. 
The  Census  Mortality  Reports,  for  example,  specifically  give 
warning  of  the  dangers  of  not  making  such  corrections.  It 
might  very  well  be  that  one  population  had  a  larger  propor- 
tion of  infants  and  old  people  than  the  other  with  which  it  was 
being  compared.  I  now  inmst  that  it  is  equally  fallacious  to 
compare  the  populations  of  two  periods  even  for  the  same  state 
when  we  know  that  there  has  been  a  change  in  the  race  com- 
position and  especially  when  we  also  know  that  this  change 
a£Fects  the  total  death  rate.  In  this  particular  instance,  the 
change  in  the  race  composition  in  New  York  State  has  cer- 
tainly increased  the  mortality  after  age  45. 
•  So  much  for  the  death  rates  for  all  causes  combined.  The 
argument  runs  along  very  similar  lines  with  reference  to  the 
supposed  increase  in  the  rates  of  the  more  important  of  the 
individual  causes  of  death  referred  to  above.  The  following 
table  shows  how  much  higher  the  death  rates  in  New  York 
St^te  for  two  of  these  causes  are  for  the  foreign  born  than  for 
the  native  bom  of  the  same  ages.  There  are  some  exceptions, 
to  be  sure,  but  they  are  not  many  nor  are  they  very  important. 

TABLE  m. 

DEATH  RATES  PER  100,000  FROM  BRIGHT'S  DISEASE  AND  ORGANIC  DISEASES  OF  THE 
HEART  FOR  THE  PRINCIPAL  NATIVITY  CLASSES  OF  NEW  YORK  STATE  POPULA- 
TION, 1»10. 


Cause  of  Death, 

Sei  aod  Ase 

Period. 

Persons  Bomb 

United 

SUtes. 

Russia. 

Italy. 

Germany. 

Ireland. 

Aostria- 
Hungary. 

England. 
Wales. 

Briefs  disease 
Males 

45-04 

65-84 

Females 

45-€4 

05-84 

Organic  diseases  of 

the  heart 
Males 

45-04 

65-84 

Females 

45-04 

65-84 

267.2 
052.2 

208.6 
680.9 

316.3 
1603.7 

247.1 
1369.3 

238.6 
1822.4 

276.7 
1273.6 

.  254.2 
1254.0 

239.4 
1485.8 

172.9 
807.9 

211.5 
549.8 

250.8 
1303.1 

373.6 
1649.3 

332.4 
1306.7 

245.2 
1122.3 

328.9 
1905.5 

288.5 
1766.5 

662.5 
1299.1 

686.1 
1388.6 

580.2 
2088.5 

65e  4 

2312.1 

298.6 
1628.9 

241.0 
852.6 

244.3 
1062.3 

221.3 
1136.8 

288.3 
861.4 

241.9 
826.0 

272.1 
1903.0 

295.6 
1791.4 
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It  is  unfortunate  that  I  cannot  give  you  for  comparison  the 
figures  for  the  native  bom  of  native  parentage  for  these 
causes.  If  we  had  reliable  figures  for  this  group  the  diiffer- 
ences  shown  would  stand  out  in  even  greater  relief.  This  is 
clearly  indicated  in  certain  data  now  in  our  possession  which 
are  not  yet  ready  for  presentation.  The  rates  for  Bright's 
disease  in  the  age  period  45-64  are  lowest  for  males  bom  in 
the  United  States  except  for  those  bom  in  Russia  and  in 
Italy.  Males  bom  in  Ireland  give  a  rate  more  than  twice 
that  for  natives.  Among  females,  ages  45-64,  the  rate  for 
this  disease  is  without  exception  lowest  for  the  native  bom. 
In  the  age  period  65-84  an  occasional  exception  appears  for 
both  males  and  females;  but,  taken  by  and  large,  Bright's 
disease  is  more  prevalent  at  these  advanced  ages  among  the 
foreign  bom  stock  than  among  natives.  The  figures  for  or- 
ganic diseases  of  the  heart,  and,  as  reference  to  my  previous 
study ,"  Factors  in  American  MortaKty,"  will  show,  the  figures 
for  other  of  the  degenerative  diseases  point  to  a  similar 
<5onclusion. 

The  apparent  increase  in  the  mortality  from  these  causes 
in  the  population  since  1900  must,  therefore,  be  considered  in 
the  light  of  the  changing  character  of  our  race  constitution. 
The  facts  brought  out  in  the  discussion  of  the  general  deah 
rates  above  would  seem  to  have  an  even  greater  application 
in  relation  to  these  special  causes  of  death. 

I  desire  finally  to  consider  the  degenerative  disease  problem 
from  another  angle.  It  may  throw  additional  light  on  the 
supposed  increase  in  their  death  rates.  The  diseases  or  rather 
the  causes  of  death  are  those  previously  mentioned,  but  I  shall 
repeat  them  for  the  sake  of  clearness:  (1)  Cancer,  (2)  diabetes, 
(3)  cerdbral  hemorrhage  and  apoplexy,  (4)  organic  diseases  of 
the  heart,  (5)  diseases  of  the  arteries,  (6)  cirrhosis  of  the  liver, 
and  (7)  Bright's  disease.  The  supposition  has  been  that  the 
true  incidence  of  these  diseases  has  increased  because  their 
rates  have  gone  up  more  or  less  steadily  since  1900.  I  have 
shown  above  that  the  changing  race  factor  played  an  impor- 
tant part  in  this  rise,  but  in  addition  we  must  remember  that 
the  published  rates  are  more  or  less  subject  to  the  influence 
of  improving  technical  procedure  in  statistical  offices.     This  is 
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not  a  minor  matter.  It  is  especially  true  of  this  group  of 
diseases  that  the  methods  of  classification  in  the  Bureau  of 
the  Census  and  in  other  registration  and  compiling  offices 
have  been  subject  to  progressive  change.  This  has  been  the 
result  of  decisions  of  the  International  Commission  and  of  the 
ever  increasing  effort  to  obtain  more  specific  and  complete 
statements  of  the  primary  cause  of  death.  Moreover,  many 
of  the  diseases  imder  consideration  are  subject  to  errors  of 
diagnosis.  They  often  occur  together  and  in  combination  with 
other  conditions.  The  routine  of  stating  them  on  death  cer- 
tificates as  causes  has  not  even  now  become  crystallized  in  the 
minds  of  physicians.  The  last  15  years,  moreover,  has  been 
a  period  of  increasing  interest  in  these  diseases  with  the  result 
that  they  are  mentioned  more  often  in  cases  where  formerly 
no  reference  to  them  would  have  been  made.  All  of  these 
factors  combined  serve  to  make  the  group  a  very  xmsatisf ac- 
tory  one  to  discuss  on  the  basis  of  the  bare  figures.  There  is 
a  great  deal  to  explain  before  comparisons  can  be  madie  be- 
tween 1900  and  1914.  I  propose  in  the  following  to  take  up 
a  number  of  these  diseases  and  to  show  how  seriously  the  rates 
for  them  have  been  modified  solely  as  the  result  of  changes  in 
medical  and  statistical  nomenclature  and  practice. 

I.    CANCER. 

The  published  rates  for  cancer  have  been  markedly  in- 
creased by  more  definite  statements  of  cause  on  death  certifi- 
cates. Deaths  previously  reported  as  due  to  **  tumor"  and 
assigned  to  the  non-malignant  tumor  class  are  now  more 
generally  described  as  cancers  of  some  definite  organ.  This, 
moreover,  is  confirmed  by  the  actual  experience  of  those  who 
have  handled  large  numbers  of  death  certificates  and  who  in 
their  correspondence  with  physicians  have  observed  how  read- 
ily a  statement  of  **  tumor"  can  be  converted  into  a  statement 
of  cancer  as  a  result  of  inquiry.  We  are  also  charging  today 
many  deaths  to  cancer  which,  in  1900,  on  the  basis  of  the 
descriptions  then  given  by  physicians,  would  have  been 
classified  as  septicemia,  hemorrhage,  pulmonary  congestion, 
peritonitis,  acute  nephritis,  and  other  conditions.  This  is  also 
true  of  such  titles  as  "disease"  of  the  brain,  ''disease"  of  the 


Digitized  by 


Google 


520  Afnerican  Statistical  Association,  [50 

larynx,  the  mouth,  the  pharynx,  the  esophagus,  the  stomach 
and  various  other  organs  and  members  of  the  body  usually 
subject  to  cancerous  growths.  Moreover,  there  is  today  much 
more  certainty  than  before  in  the  diagnosis  of  cancer  as  the 
result  of  the  increase  in  the  number  of  operations  and  labora- 
tory examinations.  The  result  of  these  changes  in  statistical 
and  medical  practice  has  been  an  increase  in  the  reported 
death  rate  from  cancer. 

II.    CEREBRAL    HEMORRHAGE    AND    APOPLEXY. 

Much  of  the  apparent  increase  in  cerebral  hemorrhage  and 
apoplexy  is  accounted  for  by  the  decrease  in  reports  of  "para- 
lysis." In  1900,  the  rate  for  the  latter  disease  was  25.9  per 
100,000;  in  1914  it  had  fallen  to  9.7.  Physicians  now  less 
frequently  report  *' paralysis''  but  instead  give  the  cerebral 
hemorrhage  which  caused  the  paralysis.*  Furthermore,  it  is 
now  the  practice  of  vital  statistical  offices  to  return  certificates 
where  "paralysis''  and  "hemiplegia"  are  reported  as  causes 
of  death  and  many  such  cases  come  back  to  the  registration 
offices  changed  to  "cerebral  hemorrhage."  Thus,  in  the  re- 
turns of  the  Statistical  Bureau  of  the  Metropolitan  Life 
Insurance  Company,  61.1  per  cent,  of  the  queries  on  "  paralysis" 
resulted  in  changes  to  "cerebral  hemorrhage  and  apoplex>'." 
These  facts  together  with  the  known  changes  in  race  composi" 
tion  referred  to  earlier  lead  us  to.  doubt  seriously  whether 
there  has  been  any  real  increase  in  the  incidence  of  this  dis- 
ease. All  things  considered,  therefore,  I  doubt  if  there  is  any 
basis  for  the  conclusion  that  there  has  been  an  actual  increase 
in  the  mortality  from  this  cause  of  death. 

III.   ORGANIC   DISEASES   OF  THE   HEART. 

The  marked  changes  that  have  occurred  in  the  statistical 
treatment  of  this  cause  of  death  are  best  indicated  by  a  com- 
ment appearing  in  the  report  of  the  Bureau  of  the  Census  on 
Mortality  Statistics  for  the  year  1910,  page  54.  In  discussing 
the  increase  in  the  published  rate  from  this  disease  the  report 
says:  "A  part  of  this  increase,  however,  was  only  apparent, 
being  due  to  the  fact  that  prior  to  the  second  revision  of  the 

*  In  1900,  of  the  tot&l  number  of  deaths  reported  from  boUi  "paralysis"  and  cerelwal  henuNrhage  and  ^ 
apoplexy,  27.6  per  cent,  were  ascribed  to  the  former;  in  1914  only  1 1  per  cent,  were  so  returned. 
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International  List,  all  deaths  reported  as  due  to  'endocarditis' 
(unqualified)  and  'myocarditis'  (unqualified)  were  compiled 
imder  'acute  endocarditis'  (International  Title  No.  78), 
whereas  in  the  compilation  of  1910  the  classification  of  the 
second  revision  has  been  used  and  such  deaths  of  persons  60 
years  of  age  or  over  have  been  classified  under  'organic  diseases 
of , the  heart/  "  This  change  in  the  classification  of  endocar- 
ditis and  myocarditis  has  been  in  force  since  1910.'*'  Change  in 
accepted  procedure  in  editing  jointly  returned  causes  of  death 
has  also  played  a  part  in  this  seeming  increase  in  the  mortality 
from  organic  heart  diseases.  The  Index  of  Joint  Causes  of 
Death  published  by  the  Biu'eau  of  the  Census  in  1913  shows 
that  specifically  reported  causes  like  *' mitral  insufficiency," 
"valvular  disease  of  the  heart,**  etc.,  are  now  made  preferred 
causes  over  certain  diseases  such  as  intestinal  obstruction, 
paralysis  agitans,  tubo-ovarian  abscess,  Ludwig's  angina, 
renal  calculus,  elephantiasis,  and  others.  These,  on  the  other 
hand,  when  reported  in  combination  with  less  definite  terms 
like  "heart  disease"  are  made  preferred  causes  over  the  latter. 
Each  year  fewer  physicians  are  returning  "heart  disease"  and 
more  of  them  are  returning  such  definite  reports  as  "mitral 
insufficiency."  Finally,  many  deaths  which  formerly  were  re- 
turned as  due  to  **dropsy"  and  to  other  conditions  which  were 
classified  under  the  general  heading  "ill-defined  organic  dis- 
ease," have  lately  been  definitely  ascribed  to  organic  diseases 
of  the  heart.  "Ill-defined  organic  diseases"  have  dropped 
from  7.2  per  100,000  in  1900  to  0.8  in  1914.  These  causes 
are  especially  prominent  in  the  older  ages.  The  consequence 
is  that,  more  and  more,  deaths  are  being  charged  to  organic 
heart  diseases  which  formerly  would  have  been  tabulated 
elsewhere. 

IV.   DISEASES  OF  THE  ABTEBIE8. 

The  immense  increase  in  the  published  rate  for  diseases  of 
the  arteries  is  obviously  not  in  accord  with  the  facts.  We  are 
concerned  simply  with  artifact — a  change  in  the  practice  of 
physicians  in  reporting  the  causes  of  death  in  old  age.     It  is 

*  In  £»ct,  in  each  repwt  on  mortality  since  and  including  that  for  1910  the  Bureau  of  the  Census  has 
fdaoed  on  title  No.  79  (Organic  disuses  of  the  heart)  in  its  table  giving  rates  for  diseases  for  several  years  an 
E  to  indicate  that  there  have  been  changes  "markedly  affecting  the  comparability  of  the  Ggures." 


Digitized  by 


Google 


522  American  Statistical  Association.  [52 

the  experience  of  persons  who  have  been  engaged  for  years  in 
handling  death  certificates  that  deaths  which  are  now  charged 
to  arteriosclerosis  would  often  have  been  reported  in  former 
years  as  due  to  "old  age."  In  1900,  the  death  rate  for  "old 
age"  was  50.4  per  100,000  and  in  1914  it  was  only  19.8,  that  is, 
less  than  two  fifths  of  the  earlier  rate.  The  interest  of  the 
medical  profession  has  in  recent  years  been  directed  toward 
arteriosclerosis  and  to  allied  diseases  with  the  result  that  these 
diseases  are  more  often  reported  where  previously  Uttle  atten- 
tion would  have  been  given  to  them.  Hardened  arteries  may 
be  assmned  to  be  a  normal  condition  in  old  age  rathet  than  a 
morbid  one  and  it  is  partly  because  of  the  newer  interest  in  the 
etiology  of  the  condition  that  more  deaths  are  being  reported 
as  due  to  them. 

The  progress  that  has  been  made  in  defining  statements  of 
cause  of  death  is  shown  to  some  extent  by  the  marked  reduction 
in  the  death  rates  of  all  causes  which  are  vague  and  indefinite 
in  their  nature.  We  have  already  referred  to  the  decline  in 
the  rate  for  the  ill-defined  diseases.  Deaths  which  were 
previously  referred  to  this  imsatisfactory  group  of  causes  are 
now  very  commonly  classified  at  the  older  ages  under  more 
specific  and  definite  titles,  especially  under  one  or  another  of 
the  so-called  "degenerative  diseases." 

SUMMARY  AND   CONCLUSION. 

On  the  main  subject  at  issue  I  am  constrained  to  conclude 
that  there  is  no  evidence  to  support  the  contention  that  the 
true  mortality  rate  of  the  country  has  increased  after  age  45. 
The  problem  will  be  decided  definitely  only  when  a  new  set 
of  life  tables,  similar  to  those  issued  by  the  Census  Biu'eau  for 
the  year  1910,  appear  at  later  decennial  periods.  No  such 
data  are  now  at  hand.  Enough  facts  are  in  evidence,  however, 
to  warrant  the  conclusion  that  the  changing  constitution  of 
oiu-  race  stock  is  responsible  for  the  slight  increase  in  mortality 
that  has  occiured.  It  is  perfectly  true  that  the  marked  de- 
creases in  mortality  which  are  characteristic  of  the  earlier  ages 
of  life  do  not  continue  after  age  45.  Nor  could  they  be  ex- 
pected to  under  any  circumstances.  Immortality  is  not  one 
of  our  characteristics.     Persons  who  do  not  die  from  the  in- 
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fections  and  accidents  at  the  earlier  ages  will  necessarily  come 
to  death  at  the  more  advanced  ages.  This  is  no  cause  for  ap- 
prehension from  the  health  or  any  other  community  standpoint. 
We  are  not  concerned  with  a  social  misfortune  when  the  nior- 
tality  after  age  75  increases  and  apparently  the  figures  indicate 
that  for  the  present  at  least  no  increases  have  occurred  up  to 
that  advanced  age. 

As  to  the  alleged  increase  in  the  death  rate  from  the  so- 
called  degenerative  diseases,  the  causes  of  death  most  prom- 
inent in  middle  and  old  age,  theise  are  due  to  two  factors; 
first,  to  the  changes  in  our  race  composition,  and  second,  and 
perhaps  equally  important,  to  the  changes  in  International 
and  local  statistical  practice  with  reference  to  their  assign- 
ment on  death  certificates.  Together,  these  facts  throw 
grave  doubt  on  the  assumption  that  any  of  these  diseases  has 
increased  at  the  ages  in  which  we  are  economically  and  socially 
interested.  It  is  high  time,  therefore,  that  the  ghost  of  these 
degenerative  diseases  was  laid  and  the  program  for  life  con- 
servation at  middle  life  and  at  the  older  ages  was  established 
upon  sound  scientific  premises.  It  is  not  necessary  to  urge  a 
worthy  cause  on  false  assmnptions.  It  is  very  desirable  to 
call  attention  to  bad  habits  of  life,  to  overeating  and  drinking, 
to  lack  of  exercise,  all  of  which  result  in  degenerative  processes; 
and  it  is  certainly  to  be  desired  that  persons  shall  have  them- 
selves physically  examined  each  year  in  order  to  discover  im- 
pairments and  defects  when  they  are  only  slightly  developed 
rather  than  to  allow  them  to  proceed  until  a  breakdown  oc- 
curs. This  movement  deserves  the  support  of  all  and  indeed 
has  given  good  evidence  of  excellent  returns  for  the  future.  In 
this  paper,  however,  I  must  insist  that  the  program  of  life 
conservation  shall  not  continue  to  be  tied  up  to  or  made 
dependent  upon  misleading  statistics.  There  is  no  evidence 
at  hand  at  the  present  time  to  justify  the  statement  that 
conditions  of  life  in  America  are  increasing  the  mortality 
rates  at  the  productive  ages. 
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ON  THE  CORRELATION  BETWEEN  THE  VOTE  FOR 

SUFFRAGE  AND  THE  VOTE  ON  THE  LIQUOR 

QUESTION.     A  PRELIMINARY  STUDY. 

By   C.   E.   Gehlke,   Ph.D.,  AasUtarU  Professor  of  Sociology ,  Weslem 
Reserve   University.* 


In  current  discussions  of  the  factors  tending  to  the  exten- 
sion of  the  suffrage  to  women,  and  of  the  effects  of  that  ex- 
tension, two  statements  are  frequently  found.  The  first  is 
that  in  the  United  States,  woman  suffrage  is  opposed  by  those 
groups  in  the  electorate  who  are  favorable  to  the  continuance 
of  the  legalized  manufacture  and  sale  of  alcohoUc  Uquors.  An- 
other is  that  woman  suffrage  will  be  the  doom  of  the  legalized 
sale  of  liquoi*,  and  that  fear  of  this  outcome  causes  the  *' liquor 
interests"  to  oppose  suffrage. 

This  paper  presents  a  preliminary  statistical  investigation 
of  the  probabiUty  of  the  truth  of  the  first  statement. 

In  1912,  the  state  of  Ohio  voted  on  a  number  of  amendments 
to  the  State  Constitution,  f  One  of  these  amendments  pro- 
posed to  give  the  suffrage  to  women.  Another  instituted  a 
system  of  Ucensing  the  sale  of  liquor.  Previous  to  the  pas- 
sage of  this  latter  amendment,  the  sale  of  Uquor  was  not  li- 
censed but  took  place  under  a  Uquor  taxing  law. 

In  1914,  a  suffrage  amendment  was  again  voted  on.  At  the 
same  election,  the  question  of  state-wide  prohibition  was  also 
presented  for  referendum  action  as  a  proposed  amendment  to 
the  Constitution.} 

The  question  of  Ucense  was  not  a  clear-cut,  pro-  and  anti- 
liquor  issue.  It  was  a  matter  of  common  knowledge  at  that 
time  that  many  voters  preferred  prohibition  to  any  system  of 
regulation.  Not  being  able  to  vote  for  prohibition,  many 
of  them  did  what  seemed  to  them  the  next  best  thing,  voted  for 
license.    The  Uquor  interests  supported  the  Ucense  amend- 

*  The  author  wishes  to  express  his  obligation  to  two  of  his  former  students,  Mr.  Fred  McNaughton  and 
Mr.  C.  R.  Strobel.  for  the  collection  of  material  for  this  paper. 
t  See  appendix, 
t  See  appendix. 
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ment,  for  while  it  put  them  under  regulation,  it  at  the  same 
time  legalized  the  traffic.  If  license  had  been  a  straight  out 
and  out  pro-liquor  proposition  the  major  supposition  which 
we  are  testing  would  have  given  this  result:  in  a  given  voting 
district  a  relatively  high  vote  for  suffrage  would  have  been 
found  concomitant  with  a  relatively  low  vote  for  license. 
Expressed  in  statistical  terms,  there  would  have  been  a  high 
inverse  correlation  between  Ucense  and  suffrage.  If  part  of 
the  opponents  of  the  liquor  traffic  had  voted  for  Ucense  as 
giving  control,  if  not  elimination,  of  the  sale  of  alcohol,  the 
degree  of  inverse  correlation  would  have  been  lessened  com- 
pared with  what  it  would  have  been  if  a  vote  had  been  taken 
on  a  clear-cut  pro-liquor  proposal.  To  put  it  quantitatively, 
if  the  correlation  between  the  vote  for  suffrage  and  the  vote  for 
some  completely  pro-Uquor  amendment  had  been,  e.  g.,  —.8, 
then  the  correlation  of  the  pro-suffrage  vote  and  the  pro- 
Ucense  vote  would  have, been  something  less  than  —.8,  say 
—  .5  or  —.4. 

This  general  argument  applied  to  the  second  pair  of  votes, 
that  of  1914  on  suffrage  and  on  prohibition,  ought  to  give  a 
positive  correlation  for  these  two;  very  high,  if  the  sentiment 
of  the  anti-suffrage  group  was  strongly  in  favor  of  the  liquor 
interests. 
The  method  of  testing  these  probabilities  was  as  follows: 
The  records  of  the  respective  elections  in  the  voting  pre- 
cincts of  Cuyahoga  County  (containing  the  City  of  Cleveland, 
two  large  suburbs,  several  smaller  ones  and  a  rural  and  vil- 
lage population)  to  the  number  of  over  five  hundred  fiunished 
the  material.  This  was  arranged  on  cards,  one  for  each  pre- 
cinct.    A  sample  card  is  shown. 

1 Q p  Per  Cent,  cf  Vote 

For.  Ag.iinst.  Total  Vote.        in  Favor. 

(Sufifrage) 78  42  120  65.0 

(License) 27  94  121  22.3 

(Suffrage) 77  33  110  70.0 

(Prohibition) 92  41  133  69.1 

These  five  hundred  cards  were  then  thoroughly  shuffled  and 
there  were  selected  at  random  two  sets  of  one  hundred  cards 
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each.  Each  set  would  prove  a  check  on  the  other,  serving  as 
a  test  of  the  fairness  of  the  choice. 

The  cards  of  one  set  were  then  sorted  for  the  first  correla- 
tion (taking  suffrage  as  the  subject  and  license  as  the  relative), 
into  classes  as  follows:  0.0  to  4.9  per  cent.,  5.0  to  9.9  per  cent., 
etc.  The  same  class  interval  was  employed  for  subject  and 
relative.    This  was  repeated  with  the  second  set  of  cards.* 

After  the  correlation  tables  for  suffrage  and  license  were 
completed,  the  cards  were  sorted  for  the  vote  on  suffrage  and 
prohibition.  The  suffrage  was  again  the  subject  and  pro- 
hibition the  relative.! 

The  similarity  between  the  two  tables  of  each  of  the  elec- 
tions is  marked. 

The  correlation  coefficients  were  the  following: 

>  Suffrage  and  license,  1912. 

>  Suffrage  and  prohibition,  1914. 

These  results  seem  to  bear  out  the  supposition  which  was  to 
be  tested.  An  anal3rsis  of  the  material  will  make  the  validity 
of  the  method  more  evident.} 

The  total  number  of  votes  for  and  against  suffrage  in  each 
precinct,  was  in  the  large  majority  of  cases  numerically  greater 
than  the  nmnber  cast  on  the  question  of  license. 

Gmter.  EqiuJ.  htm. 

Table  (A) 98  1  1 

(B) 97  1  2 

The  total  number  of  votes  on  suffn^  compared  with  the 
total  number  of  prohibition  votes  showed  these  results: 


Table  (A) 

r«-.571 

=t.046 

(B) 

r=-.593 

=t.044 

(AA) 

r-+.838 

±.020 

(BB) 

r=-f.894 

±.014 

Less. 

Equal. 

GiMtar. 

97 

0 

3 

99 

1 

0 

Table  (AA) 

(BB) 

*  See  Tables  A  and  B. 
t  See  Tables  AA  and  BB. 

X  The  linearity  of  table  A  was  tested  by  the  simple  criterion  cited  by  WiDiam  Brown  (Mental  Meanire- 
ment.  p.  59)  from  J.  Blakeman  {Biometrika,  Vol.  IV,  p.  349-350) 

Vv  , 

.67449  ^    ^     '        ^     -fi.0 

Where  17 "■standard  deviation  of  the  means  of  the  arrays  divided  by  the  standard  deviation  of  the  entire 
distribution  (respectively)  of  X  or  Y. 
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If  the  number  of  votes  in  each  precinct  on  suffrage  had  been 
equal  to  the  number  of  votes  on  license,  the  correlation  be- 
tween the  absolute  aflSrmative  votes  could  have  been  calcu- 
lated directly.  As  they  were  in  nearly  every  case  unequal, 
the  percentage  that  the  aflSrmative  vote  on  a  question  was  of 
the  total  vote  cast  on  that  question  seemed  the  fairest  measure 
of  the  opinion  and  will  of  the  voters  of  the  precinct. 

These  facts  and  this  method  bring  up  two  possible  criticisms 
which  require  a  brief  discussion. 

1.  It  may  be  objected  that  these  correlation  coefficients 
do  not  measure  the  correlation  of  the  two  sets  of  opinions  in 
the  mind  of  an  average  individual  voter.  Take  a  precinct 
chosen  at  random: 


Sufifrage. 
License.. 


For. 

Agjunfft. 

ToUl. 

Per  Cent.  For. 

29 

103 

132 

22.0 

108 

13 

121 

89.2 

The  total  number  of  voters  in  this  precinct  was  at  least 
132.  At  least  11  of  them  did  not  vote  on  the  license  issue. 
If  there  were  more  than  132  voters,  some  of  the  121  who  voted 
on  license,  may  not  have  voted  on  suffrage.  If  the  number 
of  voters  had  been  132  plus  121,  it  would  have  been  possible 
to  have  had  two  entirely  different  groups  voting  on  these  two 
issues. 

It  is  evident  then,  that  the  figures  we  have  here  are  not  an 
accurate  statement  of  the  coexistence  in  the  mind  of  any  voter 
of  opinions  and  desires  on  these  two  questions.  For  if  there 
were  132  plus  121  (i.  c,  353)  voters  in  the  precinct  and  132 
voted  on  suffrage  and  another  121  voted  on  license,  oiu*  data 
would  be  absolutely  useless  for  the  determination  of  whether 
an  average  individual  Z  voted  for  or  against  suffrage  and  for 
or  against  license.  The  only  way  to  get  at  this  question  would 
be  to  note  each  ballot  as  it  was  counted  and  to  make  for  each 
voter  a  table: 


Suffrage  No 


License  No 


Yes 


Yes 
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Summing  these  tables,  we  should  get  for  a  precinct,  for  those 
who  voted  on  both  issues: 

Suffrage 


License 


XO 

YES 

No 

a 

b 

Yes 

c 

d 

a+b 
c+d 


a-f-c 


b-fd 


Where  a=the  number  voting  **no"  on  both  issues. 
Where  b=the  number  voting  **yes"  on  suffrage  and  "no"  on  license, 
etc. 

Such  data  could  be  handled  by  means  of  Pearson's  method 
for  correlation  of  non-quantitative  qualities*  or  by  the  asso- 
ciation coefficient  suggested  by  Yule.f  That  would  give  us 
an  accurate  measure  of  the  association  of  these  four  desires 
in  the  minds  of  the  individual  voters. 

We  havo  no  such  data,  however.  Therefore  we  must  inter- 
pret what  we  have  in  a  somewhat  different  manner.  Let  us 
call  the  percentage  vote  in  a  given  precinct  for  the  respective 
issue  a  measure  of  the  opinion  of  the  voting  body  on  that 
issue.  If  all  the  voters  do  not  participate  it  presumes  igno- 
rance or  a  state  of  indifference  regarding  this  issue  on  the  part 
of  those  not  voting  on  it.  Oiu*  correlation  coefficients  then 
express  the  concomitance  of  the  pairs  of  opinions  ot  the  elec- 
torate divided  into  the  more  or  less  fictitious  units  of  voting 
precincts.  In  a  way,  the  votes  might  be  said  to  express  neigh- 
borhood opinion,  since  the  boundaries  of  American  neighbor- 
hoods are  so  indefinite  that  the  precinct  is  probably  as  good  a 
unit  as  any  for  oiu*  purpose.  In  short,  we  may  say  that  our 
data  show  that  on  the  average,  a  neighborhood  in  Cuyahoga 
County  which  was  strongly  for  suffrage  was  strongly  for  pro- 
hibition and  less  strongly  against  license. 

*  Pearson,  K.:  Mathematical  Contributions  to  the  Theory  of  Evolution;  On  the  CorrelaticNi  of  Charao- 
tcrs  not  QuantiUtively  Meaeurahle.    Phil.  Trans.,  A,  CXCV,  pp.  1-47,  August  16. 1900. 
t  Yule,  G.  U.:  An  Introduction  to  the  Theory  of  Statistics,  p.  38. 
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2.  The  use  of  percentages  instead  of  absolute  values  raises 
the  question  as  to  the  possibility  of  our  correlations  being 
unduly  high  because  of  the  existence  of  a  ''spurious  correla- 
tion/' If  the  votes  were  expressed  as  percentages  of  the  same 
quantity  for  each  precinct,  this  objection  would  hold:  "When 
two  characters,  a  and  b  are  measured  in  each  individual  of  a 
series  of  individuals,  and  each  absolute  magnitude  is  trans- 
formed into  an  index  by  dividing  it  by  the  magnitude  of  a  third 
character  c  as  found  in  the  same  individual,  a  spiuious  correla- 

a  b 

tion  will  be  found  to  exist  between  the  indices  of  -  and  -."* 

c  c 

Tested  by  this  statement  of  Davenport's,  there  is  no  spuri- 
ous correlation  here.  For,  as  was  pointed  out  above,  the 
number  of  votes  on  suflFrage  is  different  from  the  niunber 
cast  at  the  same  time  for  license;  similarly  for  suffrage  and 
prohibition.    So  that  instead  of  a  situation  expressed  by  the 

,    ,    a      J  b         ,  .,       a(the  pro-suffrage  vote) 

symbols  -  and  -  we  have,  rather  -^ -—, 

c  c  m(total  vote  on  suffrage) 

b(the  pro-license  vote) 
n(the  total  vote  on  license) 


TABLE  (A). 
PERCENTAGE  OF  VOTE  ON  SUFFRAGE  CAST  IN  FAVOR  OF  SUFFRAGE. 


5 

10 

15 

20 

25 

30 

ai., 

35 

1 

40 

J., 

46 

1 

50 

1 

65 

1 

60 

9'.9 

li.9 

19.9 

2^.9 

29.9 

39.9 

4<i.9 

54'.9 

69.9 

^ 

45-49.9 

1 

1 

Mi 

50-54.9 

1 

1 

2 

55-69.9 

1 

2 

§i 

60-64.9 

2 

1 

1 

6 

n 

66-69.9 

2 

1 

2 

2 

9 

70-74.9 

2 

4 

4 

4 

7 

I 

24 

^1 

75-79.9 

1 

4 

2 

1 

1 

4 

3 

21 

80-84.9 

4 

2 

4 

4 

8 

24 

85-89.9 

1 

1 

4 

1 

2 

10 

90-94.9 

1 

1 

1 

1 

10 

8 

9 

13 

9 

14 

10 

'  14 

7 

4 

100 

*  Davenport.  C.  B.:  SUtistical  Methods,  p.  54.     See  also  Yule  (op.  eit.),  pp.  211-212,  and  William 
Brown(op.(n/.),  p.77.- 


Digitized  by 


Google 


530 


American  Statistical  Association. 


[60 


TABLE  (B). 
PERCENTAGE  OF  VOTE  ON  8UFPRAGE  CAST  IN  FAVOR  OF  SUFFRAGE. 


0 

6 
1 

10 

1 

16 

20 

1 

26 

30 

1 

36 

1 

40 

45 

1 

60 

1 

66 

1 

60 

1 

66 

1 

70 

1 

4'« 

»'« 

m'.9 

19'9 

24'9 

29'.9 

m'.s 

slo 

44'.9 

49.9 

54>» 

J.o 

m'.« 

69'9 

lh 

S      66-69.9 
la:  60-64.9 
.§1  66-69.9 
"i  1  70-74.9 
2S  76-79.9 

1 

1 

2 

1 

2 

3 

3 

3 

1 

2 

10 

1 

3 

2 

1 

1 

1 

1 

13 

3 

1 

6 

4 

1 

1 

21 

I'S  80-84.9 
Pfe  86-89.9 
*8g  90-94.9 

1 

2 

1 

4 

3 

3 

3 

2 

21 

2 

4 

6 

3 

3 

2 

1 

22 

2 

2 

1 

1 

7 

I'g  96-99.9 

1 

1 

I'l 

1 

8 

8 

7 

6 

14 

6 

11 

13 

14 

8 

6 

1 

3 

1 

• 

100 

TABLE  (AA). 
PERCENTAGE  OF  VOTE  ON  SUFFRAGE  CAST  IN  FAVOR  OF  SUFFRAGE. 


6 

1 

10 

1 

15 

20 

25 

30 

1 

36 

1 

40 

1 

45 

50 

1 

55 

r 

60 

85 

1 

70 

1 

«'« 

u'g 

10<.9 

24.9 

29.9 

34'« 

3«'9 

44'9 

49.9 

5t'.9 

69.9 

64'9 

89'9 

74'.9 

s 

0-4.9 

1 

6-9.9 

2 

4 

1 

li 

10-14.9 

4 

2 

1 

15-19.9 

6 

6 

1 

12 

20-24.9 

1 

2 

3 

1 

25-29.9 

1 

1 

2 

4 

S:fi 

30-34.9 

1 

2 

3 

1 

n 

36-39.9 

1 

4 

2 

1 

40-44.9 

4 

2 

1 

1 

14 

5*8 

46-49.0 

1 

1 

1 

2 

1 

60-64.9 

1 

8 

2 

11 

55-69.9 

1 

1 

1 

1 

80-64.9 

1 

1 

l-S 

66-69.9 

/ 

1 

70-74.9 

1 

76-79.9 

2 

2 

& 

2 

9 

10 

12 

7 

11 

12 

10 

7 

11 

6 

2 

1 

1 

100 
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TABLE  CBB). 
PERCENTAGE  OF  VOTE  ON  SUFFBAQE  CAST  IN  FAVOR  OF  SUFFRAGE. 


6 

1 

10 

1 

16 

20 

1 

? 

90 

86 

1 

40 

46 

1 

60 

1 

66 
1 

60 
1 

<!9 

I4I9 

J.. 

29'.9 

34'9 

89.9  44.9 

49'.9 

64.9  50'.9 

64U 

Il 

0-4.9 

1 

1 

6-9.9 

6 

4 

10 

10-14.9 

2 

2 

3 

1 

2 

10 

$M 

16-19.9 
20-24.9 

2 

3 
3 

3 
6 

1 
3 

9 
12 

3  M. 

25-29.9 

1 

4 

1 

7 

80^.9 

1 

2 

1 

4 

10 

86-30.9 

2 

7 

40-44.9 

1 

2 

9 

46-49.9 

6 

1 

10 

60-64.9 

4 

4 

1 

12 

56-69.9 

1 

1 

3 

9 

9 

9 

11 

12 

4 

5 

14 

7 

12 

6 

2 

100 

APPENDIX. 

Proposed  Amendments  to  the  Constitution  of  Ohio  Voted  on 
at  Election  of  September  3,  1912. 

Section  1.  Every  citizen  of  the  United  States,  of  the  age 
of  twenty-one  years,  who  shall  have  baen  a  resident  of  the 
state  one  year  next  preceding  the  election,  and  of  the  comity, 
township  or  ward  in  which  he  or  she  resides  such  time  as  may 
be  provided  by  law,  shall  have  the  qualifications  of  an  elector 
and  be  entitled  to  vote  at  all  elections. 

Sect.  9.  License  to  traffic  in  intoxicating  liquors  shall  be 
granted  in  this  state,  and  license  laws  operative  throughout 
the  state  shall  be  passed  with  such  restrictions  and  regulations 
as  may  be  provided  by  law,  and  mimicipal  corporations  shall 
be  authorized  by  general  laws  to  provide  for  the  limitation  of 
the  number  of  saloons.  Laws  shall  not  be  passed  authorizing 
more  than  one  saloon  in  each  township  or  municipality  pf  less 
than  five  hundred  population,  or  more  than  one  saloon  for  each 
five  hundred  population,  in  other  townships  and  municipali- 
ties. Where  the  traffic  is  or  may  be  prohibited  \mder  laws 
applying  to  counties,  municipalities,  townships,  residence  dis- 
tricts, or  other  districts  now  prescribed  by  law,  the  traffic 
shall  not  be  licensed  in  any  such  local  sub-division  while  any 
prohibitory  law  is  operative  therein,  and  nothing  herein  con- 
tained shall  be  so  construed  as  to  repeal,  modify  or  suspend 
any  such  prohibitory  laws,  or  any  regulatory  laws  now  in  force 
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or  hereafter  enacted,  or  to  prevent  the  future  enactment,  modi- 
fication or  repeal  of  any  prohibitory  or  regulatory  laws.  li- 
cense to  traffic  in  intoxicating  liquors  shall  not  loe  granted  to 
any  person  who  at  the  time  of  making  application  therefor 
is  not  a  citizen  of  the  United  States  and  of  good  moral  char- 
acter. License  shall  not  be  granted  to  any  applicant  who  is  in 
any  way  interested  in  the  business  conducted  at  any  other 
place  where  intoxicating  Uquors  are  sold  or  kept  for  sale  as  a 
beverage  nor  shall  such  license  be  granted  unless  the  applicant 
or  appUcants  are  the  only  persons  in  any  way  pecuniarily 
interested  in  the  business  for  which  the  license  is  sought  and  no 
other  person  shall  be  in  any  way  interested  therein  during  the 
continuance  of  the  license;  if  such  interest  of  such  person  shall 
appear,  the  license  shall  be  deemed  revoked.  If  any  licensee 
is  more  than  once  convicted  for  a  violation  of  the  laws  in  force 
to  regulate  the  traffic  in  intoxicating  liquors,  his  license  shall 
be  deemed  revoked,  and  no  license  shall  thereafter  be  granted 
to  him.  License  to  traffic  in  intoxicating  liquors  shall  not  be 
granted  unless  the  place  of  traffic  under  such  license  shall  be 
located  in  the  coimty  in  which  the  person  or  persons  reside 
whose  duty  it  is  to  grant  such  license,  or  in  a  county  adjoining 
thereto.  The  word  ''saloon"  as  used  in  this  section  is  de- 
fined to  be  a  place  where  intoxicating  liquors  are  sold,  or  kept 
for  sale,  as  a  beverage  in  quantities  less  than  one  gallon. 

Proposed  Amendments  to  the  Constitution  of  Ohio  Voted  on 
at  Election  of  November  3,  1914. 

Article  F,  Section  1. 
Section  1.  Every  citizen  of  the  United  States,  of  the  age 
of  twenty-one  years,  who  shall  have  been  a  resident  of  the 
state  one  year  next  preceding  the  election,  and  of  the  county, 
township,  or  ward,  in  which  he  or  she  resides,  such  time  as 
may  be  provided  by  law,  shall  have  the  qualifications  of  an 
elector,  and  be  entitled  to  vote  at  all  elections. 

Article  XV y  Section  9. 
Section  9.  The  sale,  manufacture  for  sale  and  importation 
for  sale  of  intoxicating  liquor  as  a  beverage  is  hereby  pro- 
hibited. The  General  Assembly  shall  provide  for  the  enforce- 
ment of  this  provision  and  enact  laws  with  adequate  penalties 
for  the  violation  thereof. 
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THE  PRESENT  STATUS  OF  BIRTH  REGISTRATION 

IN  AMERICAN  CITIES  AND  ITS  RELATION  TO 

THE  INFANT  MORTALITY  RATE.* 

By  Louis  I.  Dublin,  Ph.D.,  Stalistievany  Metropolitan  Life  Insurance 
Company f  New  York. 


It  requires  no  extensive  statistical  research  at  this  time  to 
prove  that  infant  mortality  in  the  United  States  in  recent  years 
has  been  much  reduced  and  that  it  can  be  still  further  reduced. 
Communities,  however,  are  not  content  with  this  general  prop- 
osition but  desire  to  know  the  part  they  individually  play  in  this 
reduction.  They  have  their  own  health  problems  and  they  are 
interested  primarily  in  the  facts  for  their  own  localities.  Cities 
very  properly  wish  to  know  what  their  present  infant  mortality 
is,  what  the  trend  of  that  mortality  has  been  during  the  last  five 
or  ten  years  and  what  they  may  hope  to  accomplish  in  the  next 
f  ewyears  in  still  further  reducing  their  losses.  These  questions, 
as  we  shall  see,  cannot  be  readily  answered.  In  this  paper  I 
propose  to  consider  the  chief  limitations  on  our  eflfort  to  deter- 
mine accurately  the  facts  of  infant  mortality  in  American 
cities.  I  shall  show  that  many  of  oiu*  cities  are,  indeed,  in  no 
position  to  know  the  trend  of  their  infant  mortaUty.  It  must 
be  clear  to  us  that  as  scientific  men  we  must  first  insist  that  our 
programs  to  control  disease  be  based  on  reUable  foundations 
and  not  on  vague  impressions  or  on  statistical  data  subject  to 
very  serious  error. 

The  infant  mortality  rate  is  the  ratio  between  two  figures. 
The  first  is  the  number  of  births  registered  in  a  given  period 
(usually  a  calendar  year);  the  second  is  the  number  of  deaths 
of  children  under  one  year  of  age  during  the  same  period,  still- 
births being  excluded  from  both  figures.  There  are  other 
measures  of  infant  mortality  which  are  somewhat  different; 
but  the  infant  mortality  rate  as  described  is  the  one  in  com- 
monest use  in  present  day  practice.  It  is  obvious  that  this 
infant  mortality  rate  is  correct  or  incorrect  in  proportion  to  the 

*  Paper  presented  at  the  SevoDtfa  Annual  Meeting  of  the  American  Anociation  for  Study  and  Pre- 
Tcntion  of  Infant  Mortalit^t  Milwaukee,  Wiaoonain,  October,  1916. 
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accuracy  of  the  figures  which  compose  it.  If  either  one  or  both 
are  wrong  the  rate  will  likewise  be  wrong.  Let  us  consider  a 
few  of  the  possibilities.  If  the  deaths  of  infants  under  one  are 
not  all  recorded,  the  rate  will  clearly  be  too  lowi  Again,  if  the 
number  of  births  is,  for  any  reason,  not  completely  registered 
the  infant  mortality  rate  will  appear  higher  than  it  really  is. 
Finally,  if  both  deaths  and  births  are  underregistered,  the  rate 
will  be  wrong  except  in  the  rare  instances  when  numerator  and 
denominator  are  incorrect  in  the  same  ratio. 

It  must  be  clear,  therefore,  that  the  accuracy  of  the  infant 
mortality  rate  and  of  its  derivative,  the  trend  of  the  infant 
mortality  rate,  depends  on  the  completeness  of  registration  of 
births  and  deaths.  Of  these  two,  the  registration  of  deaths  has 
been  insisted  upon  longer  by  the  conmiunities  of  our  country. 
Considerable  state  and  municipal  machinery  has  been  put  into 
operation  for  this  purpose.  Laws  are  in  effective  operation 
over  a  large  area  of  the  country,  the  so-called  Registration 
Area  for  Deaths,  and  the  interest  of  the  communities  and  of 
physicians  has  been  developed  to  make  such  registration  of 
deaths  more  and  more  complete.  We  can  assume  safely  that, 
in  the  great  majority  of  the  cities  and  states  included  in  the 
Registration  Area,  which  today  comprises  over  two  thirds  of 
the  total  population  of  the  country,  death  registration  is  prac- 
tically complete.  The  margin  of  error  is  certainly  not  ^^ater 
than  10  per  cent,  and  in  many  cases  much  less. 

Much  more  serious  for  our  purposes  is  the  matter  of  birth 
registration.  There  is  as  yet  only  the  beginning  of  a  Regis- 
tration Area  for  Births.  Adequate  legal  provision  for  birth 
registration  exists  in  a  number  of  states  but  in  many  where 
there  is  a  law  it  is  certain  that  the  law  is  not  enforce^.  Such 
is  the  general  consensus  of  opinion  of  those  most  interested  in 
this  phase  of  our  vital  statistics. 

Accordingly,  during  the  course  of  the  last  year,  we  undertook 
a  systematic  inquiry  into  the  present  status  of  birth  registra- 
tion throughout  the  United  States.  To  this  end  we  wrote  to 
the  registrars  and  other  officials  of  all  the  states  and  cities 
which  have  been  included  in  the  Registration  Area  for  deaths 
since  1910.  We  asked  for  the  number  of  births  registered  in 
their  respective  communities  during  each  of  the  years  since 
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1910.  In  all,  about  500  inquiries  were  sent;  replies  were  re- 
ceived from  16  states  and  168  cities.  We  at  once  found  it 
necessary  to  disregard  the  replies  from  the  state  officials;  birth 
reporting  is  still  a  local  function  and  it  is  only  with  reference  to 
the  cities  that  any  inquiry  can  possibly  be  worth  while.  In  all, 
we  found  only  144  cities  whose  replies  were^  sufficiently  com- 
plete to  justify  analysis.  Fortunately,  this  group  of  cities  is 
representative  of  the  entire  country,  since  it  includes  the  larger 
as  well  as  the  smaller  ones.  In  the  first  part  of  this  paper  I 
shall  put  at  your  disposal  an  analysis  of  the  replies  from  these 
cities  and,  upon  the  basis  of  the  data  which  they  supply,  at- 
tempt to  estimate  by  a  nmnber  of  simple  tests  the  accuracy 
and  completeness  of  birth  registration  in  the  United  States 
in  1915  and  the  preceding  five  years. 

The  first  test  of  the  accuracy  and  completeness  of  birth  regis- 
tration is  that  the  number  of  births  registered  in  any  com- 
munity in  a  calendar  year  shall  be  greater  than  the  number  of 
living  children  under  one  year  old.  For  this  test  the  two  sets 
of  figiu'es  for  the  year  1910  were  available,  namely,  the  census 
returns  for  children  under  ojie  and  the  replies  to  our  question- 
naire giving  the  number  of  births  registered  during  the  year. 
We  found  that  the  births  actually  had  exceeded  the  number  of 
children  under  one  in  a  large  number  of  the  cities,  although  the 
excess  varied  considerably  from  city  to  city.  In  23  out  of  the 
144,  or  in  15.9  per  cent,  of  all  the  cities,  however,  the  reverse 
was  true — ^the  population  under  one  did  exceed  the  number  of 
births  reported  for  the  year.  In  all  these  cities  the  registration 
of  births  was  clearly  inaccurate  and  very  probably  to  a  high 
degree;  in  some,  the  births  registered  were  certainly  less  than 
one  half  the  true  number.  Table  I  below  gives  a  list  of  the  23 
cities  arranged  in  the  order  of  the  supposed  inaccuracy  of  their 
birth  registration  as  indicated  by  this  test.  The  group  includes 
some  small  towns,  but  also  a  number  of  large  cities.  Thus  we 
find  Baltimore,  Chicago,  Jersey  City,  Nashville  and  Birming- 
ham, Ala.,  with  populations  of  over  100,000:  a  few  others  had 
populations  between  50,000  and  100,000. 
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TABLE  I. 

CITIES  WHERE  POPULATION  UNDER  1  TBAR  OF  AQB  EXCEEDED  BIRTHS 
REGISTERED  IN  1910. 


City. 

Population  under  1 
1910. 

ExoeeiOTer 
Birthe. 

Per  Crot.  Euea. 

Rhcnide,Cal 

269 

10,239 

190 

2.939 

2,061 
395 
301 
297 

1.104 

1.964 
160 
872 
781 

1,902 
301 

2,139 
548 

6,229 
654 
324 
49,073 
474 
647 

9 

381 

9 

162 

123 

30 

33 

29 

126 

260 

26 

153 

147 

362 

64 

47i) 

133 

1.662 

232 

135 

24,706 

257 

389 

3  3 

fMKS.MH  

3  7 

Wintiirop,  hbm, 

4  7 

F«T«S5r:,^ 

5  5 

CModetN.J..: 

5  9 

Kciray.N.J. 

7  6 

bS^i^;......:  :::::::::: 

9  1 

9  8 

Fort  Wayne,  Iiid 

11  4 

Toonptown',  Ohio 

13.8 

Stnta'Crus,  CaI 

16  3 

Snperior,  Wii. 

17.5 

Wm\mt,W  Yn. 

18  8 

EliMbetE.N.J 

19.0 

AlpetuuMiofa. 

21.3 

NaahTihe,  Tenn 

22  0 

HammoniJi,  Ind. 

24.3 

Jtmy  City.  N.  J 

26  7 

EbbI  Chicago.  Ind 

35.5 

Stockton,  did. 

41.7 

OHffieo,  ni. 

50.3 

M»diabn,Wb. 

54.2 

Ogden.  Utah 

60.1 

The  second  test  of  the  accuracy  and  completeness  of  birth 
registration  is  the  extent  to  which  the  birth  rate  varies  from 
year  to  year.  We  should  view  with  suspicion  violent  changes 
in  the  birth  rate  from  year  to  year  or  within  a  few  years  unless 
a  plausible  explanation  is  at  hand.  Applyixig  this  test  we  find 
a  number  of  cities  where  there  has  been  a  decrease  between 
1910  and  1915.  For  the  most  part  these  decreases  are  moder- 
ate and  may  very  well  reflect  the  true  condition  of  the  birth 
rate  in  the  cities.  In  some,  however,  the  reduction  is  very 
marked  indeed.  Lynn,  Mass.,  for  example,  showed  a  birth 
rate  in  1910  of  26.8  per  1,000;  in  1914  the  figure  had  been  re- 
duced to  22.3  and  in  1915  to  22.1.  Such  a  condition  very  prop- 
erly raises  a  question  as  to  the  accuracy  of  the  birth  registration 
in  this  city  in  the  years  1914  and  1915.  In  Dover,  N.  H.,  the 
birth  rate  in  1910  was  23.9;  in  1914  it  fell  to  18.2,  and  in  1915 
rose  again  to  23.7.  These  returns  also  are  subject  to  question. 
More  serious,  however,  is  the  fact  that  in  a  large  number  of 
cities  the  birth  rate  increased  in  a  very  suspicious  manner.  In 
some  cities  the  birth  rate  in  1915  was  close  to  or  even  more 
than  twice  that  in  1910.  A  list  of  8  such  cities  is  given  in  the 
following  table: 
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TABLE  n. 

CITIES  WITH  EXCESSIVE  INCREASE  IN  BIRTH  RATES  DURING  THE  PERIOD   1»10 

TO  1816.  , 


City. 

Birth  lUte  per  1.000  PopuUtion. 

Per  Cent,  of  Increue, 

1910. 

1914. 

1915. 

1910  to  1915. 

TTtmt^y^H,  Tml. ,  , 

X9.7 
11.8 
15.8 
11. 1 
21.7 

8.1 
10.0 

8.5 

33.7 
22.8 
31.1 
21.7 
47.1 
17.0 
20.8 
25.7 

33.4 
20.4 
28.0 
21.1 
42.1 
16.1 
25.6 
22.4 

64 

8*0  Dkco.  C«L 

73 

Trenton,  N.J. 

77 

90 

Eu?Shlean>.  Ini 

94 

Stockton,  CiJ. 

99 

Osden.  l/toh 

156 

MwfiKo.Ww.  . 

164 

The  maximum  increase  in  the  birth  rate  is  noted  in  Madison, 
Wis.,  where  in  1915  the  birth  rate  was  164  per  cent,  higher  than 
in  1910.  Increases  in  birth  rates  as  shown  in  the  preceding 
table  are  absolutely  inexplicable  on  the  basis  of  a  normal  in- 
crease in  fertility  and  can  be  explained  only  on  the  ground  of 
improved  registration.  Our  conclusion  is,  therefore,  that  in 
the  cities  listed  above  the  number  of  births  reported  in  1910 
was  entirely  untrustworthy  and  that  birth  registration  had 
improved  perceptibly  in  1915.  But  it  must  not  be  concluded 
from  this  that  the  birth  registration  in  1915  had  attained  its 
true  value  in  all  of  them. 

In  this  connection,  an  examination  of  the  data  for  the  144 
cities  as  a  whole  will  be  of  interest.  Because  of  the  belated 
arrival  of  some  of  the  1915  figures  we  were  compelled  to  com- 
pare 1910  with  1914.  We  found  that  the  number  of  births  in 
these  cities  combined  increased  20.7  per  cent,  during  the  inter- 
val between  1910  and  1914.  The  increase  of  the  population 
of  these  cities  during  the  same  period  was  only  10.2  per  cent. 
This  last  figure  must  be  considered  in  the  light  of  the  fact  that 
during  the  period  the  chief  source  of  increase  in  the  population 
of  American  cities  was  through  immigration.  As  might  be  ex- 
pected the  birth  ratefor  1914  exceeded  that  for  1910,  the  figures 
being  24.7  and  22.6,  respectively.  Included  in  the  144  cities, 
iowever,  are  two  of  the  largest  cities  in  the  country,  namely. 
New  York  and  Philadelphia,  which  together  account  for  31  per 
■cent,  of  the  total  population  of  the  144  cities.  .  A  very  different 
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condition  is  found  in  them.  In  New  York  City  the  birth  rate 
in  1910  was  26.9  per  1,000  and  in  1914,  26.4.  In  Philadelphia 
the  two  figures  were  24.9  and  24.8.  The  two  cities  combined 
gave  a  birth  rate  of  26.4  in  1910  and  26.0  in  1914.  If  we  elimi- 
nate them  from  consideration  in  our  total  we  find  for  the  resi- 
due that  the  birth  rate  has  very  markedly  increased  since  1910; 
it  was  then  20.9  and  in  1914, 24.2.  We  are  accordingly  con- 
fronted with  the  interesting  fact  that  in  two  of  the  largest  cities 
of  the  country,  where  birth  registration  has  been  fairly  reliable 
since  1910,  the  birth  rate  has  decreased;  in  the  142  other  cities, 
taken  as  a  group,  the  birth  rate  has  very  decidedly  increased. 
In  view  of  the  evidence  already  at  hand  we  are  much  more 
likely  to  be  concerned  in  these  figures  with  an  improvement  of 
birth  registration  in  the  cities  as  a  unit  than  with  an  increase 
in  the  birth  rate. 

To  further  satisfy  ourselves  as  to  this  we  correlated  the  in- 
crease in  the  birth  rate  in  the  cities  between  1910  and  1914  with 
the  condition  of  the  birth  rate  in  1910.  In  other  words,  we 
at^mpted  to  find  out  by  means  of  a  more  refined  analysis 
whether  a  low  birth  rate  in  1910  was  in  general  followed  by  an 
increase  in  the  birth  rate  in  the  four  subsequent  years  or  vice 
versa.  Our  findings  are  very  clear  on  this  point.  We  obtained 
a  negative  correlation  of  over  .45.  This  is  significant,  for  it 
shows  that  on  the  whole  wherever  the  birth  rate  in  1910  was 
below  the  average,  there  appeared  during  the  next  four  years 
an  increase  in  the  number  of  births  proportionately  greater 
than  that  in  the  population  and,  furthermore,  that  the  greater 
the  deficiency  in  the  birth  rate  in  1910,  the  greater  the  pro- 
portionate increase  in  the  birth  rate  after  that  year. 

There  are  few  who,  in  view  of  the  results  of  the  tests  we  have 
applied,  will  doubt  the  incompleteness  of  birth  registration  in 
1910  or  in  the  next  succeeding  year  or  two.  We  must  now  con- 
sider the  more  important  question  whether  the  birth  registra- 
tion of  1915  may  be  considered  reliable.  To  this  end  we  ar- 
ranged our  cities  in  the  order  of  their  increasing  birth  rates  for 
the  year  1915.  The  lowest  birth  rate  in  our  list  of  cities  was 
in  Santa  Cruz,  Cal.,  where  the  rate  was  10.9  per  1,000;  the 
highest  birth  rate  was  in  Chicopee,  Mass.,  where  it  was  42.7. 
The  average  birth  rate  was  24.5.     If  the  reader  will  turn  to  the 
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table  in  the  appendix  in  which  the  birth  rates  of  the  144  cities 
in  1914  and  1915  are  given,  he  will  see  that  the  rates  for  many 
of  the-  cities  vary  markedly  from  this  average.  Such  vari- 
ability in  birth  rates  can  hardly,  I  believe,  be  explained  on  the 
basis  of  climatic,  industrial,  or  racial  difference  alone.  The 
only  conclusion  is  that  many  of  the  cities  with  extremely  low 
birth  rates  are  still  far  from  having  solved  their  problem  of 
birth  registration. 

We  can  at  this  point  apply  a  third  test  of  the  accuracy  and 
completeness  of  birth  registration,  the  extent  to  which  the  birth 
rate  of  a  city  falls  below  what  may  be  considered  as  the  mini- 
mum normal  birth  rate  for  American  cities.  It  is  diflScult,  at  this 
time,  to  lay  down  a  general  law  as  to  what  the  birth  rate  of 
American  communities  should  be  since  that  depends  upon  the 
constitution  of  thepopulation  and  other  economic  factors.  The 
proportion  of  foreign  to  native  born  is  perhaps  the  most  im- 
portant factor;  the  age  constitution  and  the  proportion  of 
males  to  females  are  also  to  be  considered.  However,  it  ap- 
pears to  me  to  be  entirely  justifiable  to  doubt  the  accuracy  of 
a  birth  rate  in  any  but  a  few  of  our  cities  which  is  less  than  20 
per  1,000  of  the  population.  In  some  communities  where  the 
foreign  born  stock  predominates  a  birth  rate  under  25  should 
be  accepted  with  question.  In  a  number  of  communities  even 
a  birth  rate  of  25  per  1,000  may  be  considerably  below  the 
truth.  For  purposes  of  administrative  control,  however,  a 
birth  rate  of  20  should  be  considered  by  the  health  officer  as  a 
minimmn  and  his  every  effort  thereafter  should  be  to  raise  this 
minimum  as  his  machinery  for  checking  poor  registration  is 
improved.  In  1915,  32  of  the  cities  included  in  the  study  fell 
below  this  very  conservative  minimum.  The  other  tests  we 
have  applied,  however^  indicate  that  the  proportion  of  the  144 
cities  with  defective  birth  registration  in  1915  is  much  higher 
than  this. 

The  defects  in  present  day  birth  registration  must  result  in 
very  serious  embarrassment  to  the  practical  worker  in  the  field 
of  infant  hygiene,  for,  as  was  pointed  out  at  the  beginning,  in- 
complete birth  registration  exaggerates  the  infant  mortality 
rate  and  destroys  comparability  between  the  figures  for  differ- 
ent communities.    I  can  illustrate  this  point  with  facts  for  the 
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city  of  Baltimore  in  1910  and  thereafter.  In  1910,  the  infant 
mortality  rate  for  this  city  was  217.7.  In  1915  the  rate  was 
119.8,  a  reduction  of  nearly  one  half.  This  is  a  most  remark- 
able showing  for  so  short  a  period  and,  if  true,  it  should  be  a 
source  of  great  encouragement  to  the  health  officers  and  private 
agencies  of  Baltimore  concerned  with  the  control  of  infant 
mortality  in  that  city.  There  are,  however,  a  few  disturbing 
facts  which  must  be  taken  into  consideration.  Thus  in  1910 
the  recorded  birth  rate  was  only  17.6  per  1,000  population;  in 
1915  it  had  increased  to  23.3.  This  suggests  that  we  are  con- 
cerned not  alone  with  a  reduction  in  infant  mortality,  but  also 
with  the  effects  of  improved  birth  registration.  We  find,  for 
example,  that  while  the  population  increased  4.3  per  cent, 
between  1910  and  1915,  the  number  of  births  actually  increased 
38.3  per  cent.  If  we  apply  the  birth  rate  of  1915  to  the  popu- 
lation of  1910  we  would  obtain  13,037  births  as  against  9,858 
births  which  were  actually  registered.  The  infant  mortality 
rate  for  1910  on  this  basis  would  have  been  164.6  as  against 
217.7  which  is  the  rate  quoted  above.  It  must  be  evident, 
therefore,  that  the  marked  decrease  in  the  infant  mortality  rate 
is  not  all  clear  gain  and  that  a  large  amount  of  it  is  fictitious, 
being  the  result  of  improved  municipal  bookkeeping. 

We  could,  in  like  manner,  take  the  returns  of  a  large  number 
of  other  cities  which  are  undoubtedly  proud  of  their  successful 
campaigns  against  infant  mortality  and  show,  like  Baltimore, 
that  much  of  their  supposed  life  saving  is  simply  a  reward  for 
their  recent  growing  interest  in  birth  registration.  It  would 
be  highly  desirable  in  this  connection  if  the  annual  circular  of 
the  New  York  Milk  Committee  on  infant  mortality  rates  in  the 
cities  of  the  United  States,  in  singling  out  cities  for  praise  or 
blame  dependent  upon  their  low  or  high  rates  took  into  con- 
sideration the  effect  of  poor  birth  registration  on  infant  mor- 
tality rates.  A  number  of  the  cities  listed  in  the  Milk  Com- 
mittee's annual  report  for  1915  show  exaggerated  rates,  since 
the  births  reported  are  clearly  underestimates.  This  is  espe- 
cially true  for  a  number  of  the  smaller  cities. 

In  view  of  the  present  condition  of  birth  registration  and  the 
resulting  unreliability  of  infant  mortality  rates,  what  can  the 
statistician  offer  as  a  substitute  to  serve  until  birth  registra- 
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tion  in  our  cities  is  more  complete?  Frankly  there  is  no  satis- 
factory substitute  for  the  infant  mortality  rate.  A  number  of 
measures  have  from  time  to  time  been  used.  Thus,  the  "in- 
fant death  rate, ''  which  is  the  ratio  of  the  number  of  deaths  of 
infants  to  the  number  of  living  children  under  one,  has  been 
employed  by  the  Census  Bureau.  This  is,  however,  subject  to 
very  serious  error  because  the  number  of  living  children  under 
one  is  known  approximately  only  for  census  years  and  is  even 
then  subject  to  very  serious  error  of  misstatement. 

Another  index  is  the  ratio  of  the  number  of  deaths  of  children 
under  one  to  the  total  population  of  all  ages  as  estimated  for 
the  year.  This  measure  has  the  advantage  that  both  numer- 
ator And  denominator  which  enter  into  it  can  be  made  fairly 
accurate.  It  is  especially  useful  in  determining  the  trend  of 
infant  mortality  over  a  short  period  of  years  in  any  one  city. 
However,  difficulties  at  once  arise,  when  it  is  attempted  to  com- 
pare the  rates  of  different  communities  with  one  another.  Dif- 
ferences which  may  appear  in  such  comparisons  may  not  at  all 
be  the  result  of  higher  or  lower  actual  mortality  rates,  but 
rather  of  the  different  birth  rates  in  the  two  places.  Thus,  if 
two  cities  of  the  same  size,  say  100,000,  have  birth  rates  of  25 
and  30,  respectively,  the  city  with  the  higher  birth  rate  will 
have  the  larger  number  of  infants  born  annually,  3,000,  as 
against  2,500  in  the  second  city.  A  similar  infant  mortality 
rate,  say  of  10  per  cent.,  will  result  in  300  infant  deaths  in  the 
one  city  as  against  250  deaths  in  the  other.  The  actual  infant 
mortality  rates  would  be  the  same,  but  the  substitute  measure 
will  indicate  a  higher  death  rate  in  the  city  with  the  higher 
birth  rate,  3.0  as  against  2.5  per  1,000  population.  Neverthe- 
less for  communities  where  birth  registration  is  known  to  be 
very  incomplete,  the  error  that  results  from  the  use  of  this  sub- 
stitute index  will  be  less  than  that  resulting  from  the  use  of  the 
incorrect  number  of  births.  The  general  principle  is  that  when 
dealing  with  factors  of  error  it  is  safer  to  work  with  large  num- 
bers than  with  small  ones,  for  example,  with  total  population 
than  with  births. 

Another  measure  which  is  sometimes  used  in  communities 
with  poor  birth  registration  is  the  percentage  of  infant  deaths 
to  total  deaths.     This  ratio,  like  the  previous  one,  has  the  ad- 
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vantage  that  the  figures  entering  into  it  may  be  presumed  to  be 
fairly  accurate.  The  measure,  however,  has  the  serious  dis- 
advantage of  all  such  proportions  in  that  it  does  not  take  into 
consideration  the  number  of  infants  exposed.  We  may  very 
well  have,  for  example,  an  unusually  high  proportionate  mor- 
tality with  a  low  infant  mortality  rate;  this  would  be  the  case 
if  the  general  mortality  rate  was  low  Agaii),  a  low  percentage 
of  infant  mortality  may  occur  where  the  actual  infant  mortality 
and  the  general  mortality  rates  are  both  high.  It  is  not  at  all 
difficult  to  present  a  list  of  cities  with  high  infant  mortality 
rates  and  low  proportions,  and  conversely. 

There  is,  therefore,  no  satisfactory  substitute  for  the  infant 
mortality  rate.  In  order  to  have  a  measure  of  the  mortality 
of  infants,  we  must  know  of  necessity  the  number  of  infants 
exposed  to  death  and  this  means  that  we  must  have  complete 
birth  registration. 

My  purpose  here  is  not  so  much  to  criticize  our  present 
shortcomings  as  to  point  out  a  remedy  for  a  serious  evil.  Those 
of  us  who  are  interested  in  the  reduction  of  infant  mortality 
have  no  choice  but  to  set  about  to  build  up  machinery  for  regis- 
tering officially  and  quickly  every  child  bom.  To  this  end, 
the  way  is  fairly  clear.  An  adequate  law  for  the  reporting  of 
births,  the  model  Law  for  the  Registration  of  Births,  is  on  the 
statute  books  of  a  number  of  states.  Where  it  is  not,  the  first 
step  to  be  taken  is  to  have  this  law  enacted.  This  would  apply 
to  the  following  states:  Alabama,  Arizona,  Colorado,  Delaware, 
Iowa,  Indiana,  New  Mexico,  Nevada,  South  Dakota,  Okla- 
homa, Texas,  and  West  Virginia.  Wherever  this  law  has  been 
or  will  be  enacted  it  must  be  enforced.  The  members  of  this 
association  (ian  be  of  the  greatest  service  in  this  connection 
either  as  individuals  or  collectively  to  see  that  every  birth  in 
their  communities  is  registered,  that  as  physicians  they  do 
this  themselves  and  that  as  citizens  they  uphold  officials  who 
insist  on  the  fulfillment  of  the  law  and  the  exposure  and 
arraignment  of  all  violators. 

In  this  campaign  for  the  improvement  of  birth  registration 
the  organization  with  which  I  am  connected  desires  to  play  its 
part.  It  is  probably  known  to  you.  that  for  a  period  of  two 
years,  the  Metropolitan  Life  Insurance  Company  has  been 
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engaged  in  distributing  through  its  agency  force  thousands  of 
mailing  cards,  for  the  purpose  of  registering  births.  These 
cards  are  addressed  to  the  health  officers  and  registrars  of  states 
and  cities  and  are  distributed  by  agents  in  the  homes  of  policy- 
holders where  there  has  been  a  recent  birth  or  where  a  birth  is 
expected.  The  mother  is  directed  to  fill  in  the  name  and  date 
of  birth  of  the  child  and  her  own  name  and  address  and  then 
to  mail  the  card.  As  an  inducement  to  the  mother  to  fill  out  and 
mail  the  card,  it  calls  on  the  health  officer  to  send  literature  on 
child  hygiene.     The  form  of  the  card  used  is  shown  below. 

Metropolitan  Life  Insurance  Company     ^jSb.ms  ^ 

NEW  YORK 

The  Health  Officer,  xgx 

(DAT?) 

Dear  Sir: 

My  baby ^... 

(nams) 

was  bom  on. xpx 

(month)  (DAT) 

at 

(kttmbkb)  (stbsbt)  (cttt) 

Please  send  me  your  literature  on  how  to  keep  my  baby  well. 

(pabbnt) 

The  Metropolitan  life  Inittrance  Companj  takes  this  means  to  improTO  birth  registration 
and  to  farther  infant  hygiene. 

The  plan  has  proved  of  assistance  to  many  state  and  munici- 
pal health  officers.  Besides  enabling  them  to  register  births 
which  otherwise  would  have  escaped  official  registration,  it  has, 
by  singling  out  those  who  persistently  fail  in  complying  with 
the  requirements  of  the  law,  given  them  at  least  a  partial  check 
on  delinquent  physicians  and  midwives.  If  these  individuals 
were  followed  up  with  prosecutions  and  fines,  as  Dr.  Wilbur 
planned  to  do  in  New  York  State,  the  number  of  violations  of 
the  law  would  rapidly  be  reduced.  We  have  received  many 
conamunications  from  registrars  all  over  the  country  testifying 
to  the  aid  they  have  received  through  our  cooperation.     I  am 
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in  a  position,  at  this  time,  to  offer  you  a  more  extensive  de^ 
velopment  of  this  plan.  If  health  officers  and  other  persons 
interested  in  the  reduction  of  infant  mortality  in  the  several 
states  and  cities  of  the  country  will  write  to  us,  we  will  see  that 
an  adequate  supply  of  the  cards  is  distribiked  to  our  policy- 
holders. We  will,  moreover,  follow  up  this  distribution  to  see 
that  the  interest  of  our  field  staff  is  maintained.  We  "are  con- 
vinced of  the  efficacy  of  the  plan  in  improving  birth  r^is- 
tration. 

It  is  certainly  to  be  hoped  that  those  interested  in  reducing 
infant  mortality  in  American  cities  will  concentrate  their  atten- 
tion on  the  problem  of  birth  registration.  At  the  present  time 
we  cannot  measure  with  any  degree  of  accuracy,  except  in  a 
few  cities,  the  effectiveness  of  our  program  for  the  reduction 
of  infant  mortality.  Too  much,  as  we  have  seen,  is  taken  for 
granted  and  credit  is  appropriated  beyond  measure  for  reduc- 
tions in  infant  mortality  that  are  much  greater  than  actually 
ha^e  occurred.  We  should  remove,  for  all  time,  the  handicap 
which  mars  the  entire  field  of  our  work.  Our  campaign  for  the 
next  few  years  is  clearly  marked  out.  We  should  work  to  es- 
tablish a  Registration  Area  for  Births  which  shall  be  nation- 
wide and  as  accurate  as  it  is  extensive. 
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APPENDIX  A. 

REGISTERED  BIRTHS  AND  BIRTH  RATES  RETURNED  BY  144  CITIES  IN  UNITED 
STATES  1910,  1914.  AND  1916. 


City.^ 


Number  of  Births. 

Birth  Rate  per  1.000  PopulatioD. 

1910. 

1614. 

1915. 

1910. 

1914. 

1915. 

2,777 

3,046 

3.040 

20.7 

18.3 

17.5 

1.058 

1,178 

1.086 

20.5 

21.2 

19.2 

383 

414 

442 

16.3 

15.7 

16.4 

5,476 

8,308 

7.925 

16.9 

18.9 

16.7 

260 

306 

278 

16.9 

16.7 

14.6 

472 

1,114 

1.045 

11.8 

22.8 

20.4 

6,435 

7,308 

7.649 

15.4 

16.3 

16.8 

134 

162 

153 

11.9 

12.0 

10.9 

189 

436 

554 

8.1 

17.0 

16.1 

457 

432 

467 

15.6 

13.6 

14.4 

2,984 

3.763 

3.908 

29.1 

32.6 

83.0 

359 

325 

361 

28.1 

23.8 

26.0 

1,607 

1.946 

1.964 

36.3 

38.4 

37.6 

485 

617 

680 

24.6 

30.0 

32.7 

2,082 

2.500 

"  — 

23.8 

27.2 

27.9 

7,031 

7,130 

21.2 

20.2 

19.7 

1,020 

1,871 

17.5 

28.7 

23.1 

1,722 

1,744 

26.4 

25.7 

25.2 

24.368 

51,993 

11.1 

21.7 

21.1 

879 

849 

24.0 

23.1 

27.2 

422 

1,216 

21.7 

47.1 

42.1 

978 

1.749 

15.2 

24.2 

21.0 

415 

824 

19.7 

33.7 

32.4 

4,683 

5.664 

19.9 

21.8 

20.4 

387 

406 

»ww 

20.3 

20.0 

21.2 

1,665 

1.906 

1.796 

30.8 

29.3 

26.8 

9.858 

12.637 

13.634 

17.6 

21.8 

23.3 

537 

709 

711 

24.5 

29.7 

27.8 

431 

484 

438 

33.0 

35.0 

31.2 

426 

490 

489 

26.1 

26.8 

26.0 

17,670 

19,462 

19.655 

25.7 

26.5 

26.4 

912 

1.208 

1.207 

35.7 

43.1 

42.7 

1,050 

1,169 

1.214 

23.7 

24.8 

25.4 

2,650 

2.934 

2,064 

24.9 

26.4 

26.4 

2.403 

2,186 

2,220 

26.8 

22.3 

22.1 

312 

333 

354 

19.8 

19.7 

20.6 

3.973 

3.731 

3,673 

40.8 

33.5 

32.0 

321 

334 

367 

21.5 

22.1 

24.2 

826 

870 

903 

20.7 

20.5 

21.0 

406 

529 

588 

25.7 

30.2 

32.8 

949 

1.083 

1.075 

28.9 

29.8 

28.9 

462 

714 

772 

25.1 

33.1 

34.6 

1.260 

1.187 

1.046 

28.7 

25  3 

21.9 

2.656 

3.226 

3.375 

29.7 

32.1 

32.7 

276 

330 

325 

24.1 

26.8 

26.0 

385 

481 

500 

29.7 

33.8 

34.4 

404 

414 

362 

34.9 

32.7 

28.0 

181 

232 

218 

17.7 

19.6 

17.8 

351 

360 

369 

22.9 

22.8 

23.8 

4.060 

4,855 

4.691 

27.7 

30.8 

29.2 

237 

254 

215 

18.6 

19.4 

16.8 

11.509 

19.164 

20,917 

24.5 

35.6 

37.7 

2.788 

3,205 

3,281 

24.7 

26.0 

26.1 

478 

502 

522 

37.1 

35.5 

86.1 

805 

1,022 

910 

20.2 

22.3 

19.2 

617 

716 

780 

25.6 

28.1 

30.3 

284 

453 

402 

19.4 

27.4 

23.6 

353 

430 

359 

27.9 

31.9 

26.2 

1.877 

2.080 

2,170 

23.« 

23.3 

23.6 

5,985 

7.889 

7,813 

19.7 

23.0 

22.1 

BirniinfthftiD,  Ala 

MobUe 

Alameda.  C«l 

LosAnselei 

RiTenide 

San  Diego 

San  FraneiMO , 

Santa  Crus. 

Stockton 

Colorado  Springs,  Colo, 

Bridgeport,  Conn 

Naugatuck 

New  Britain , 

New  London 

Wilmington.  Dfl 

Washington.  D.  C 

JacksonTille.  Fls 

Savannah.  Ga 

Chicago.  lU.  (a) 

Qoinoy 

East  Chicago,  Ind 

Fort  Wayne 

Tffw^w^ft^V^ , 

Intfianapc^ , 

Logansport 

South  Bend 

Baltimore,  Md 

Cumberland 

Adams,  Mass. 

AttleboroughTown... 

Boston 

Chicopee 

Haverhill 

Lowell 

Lpm 

Melrose 

New  Bedford 

Newburyport 

Newton 

Peabody 

Quincy 

Revere 

Salem 

Wakefield.'.'.',*.'.".;!.'.! 

Watcrtown 

Webster 

Winthrop 

Wobom 

Worcester 

Alpena,  Mieh. 

Detroit 

Grand  Rapids 

Ironwood 

Kalamaioo 

Muskegon 

Pontiac 

SftultSte.  Marie 

Duluth,  Minn 

Minneapolis 


(a)  The  number  of  registered  births  in  Chicago  is  estimated  as  95  per  cent,  of  the  returns  from  Cook 
County.    (See  Bulletin  1 12  of  Bureau  of  the  Census.  Mortality  Statistics  for  1911,  p.  24.  footnote  4.) 
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APPENDIX  A--CMtfiiiM^ 

EBGI8TSBBD  BIRTHS  AND  BIRTH  RATES  RETURNED  BT  144  CITIES  IN  X7NITED 
STATES  1010,  1014.  AND  1016. 


City. 

Number  of  Births. 

Birth  Rate  per  1.000  Fbpolatioii. 

1010. 

1014. 

lOU. 

1010. 

1014. 

1015. 

St.  Paul 

3.064 
876 
15.668 
804 
242 
1,034 
470 
800 
816 
225 

677 

210 

1,745 

1.058 

582 

U540 

4,567 

365 

436 

250 

10.280 

788 

2.040 

407 

1,538 

842 

10.008 

265 

583 

227 

254 

852 

120,080 

870 

368 

210 

222 

2.172 

2.870 

366 

2.107 

463 

1.123 

7,263 

3.280 

2.637 

285 

306 

268 

305 

3,542 

1.604 

1,410 

470 

1,701 

1.634 

571 

38.676 

15,107 

5,105 

560 

15.806 

883 

821 

1,207 
465 
402 
242 
270 

707 

100 

2.064 

2.444 

560 

2,106 

7258 

442 

401 

268 

».«! 

3.827 

507 

12.612 

228 

660 

205 

280 

420 

140.647 

1.517 

410 

230 

254 

2.361 

3.415 

545 

2.543 

604 

1.278 

8.060 

3.887 

2.050 

278 

558 

316 

425 

4.460 

2.100 

1.500 

467 

2.300 

1.442 

665 

41.063 

164t28 

5.200 

4S 

U.018 

884 

281 

1.160 

466 

400 

314 

271 

2.370 

710 

222 

2.287 

2.484 

784 

2.100 

7,085 

486 

523 

271 

11.248 

701 

1.088 

644 

3.050 

638 

12.683 

205 

522 

288 

377 

488 

141.256 

1,484 

406 

227 

266 

2.165 

8.570 

520 

2.461 

556 

1,401 

7.803 

3,806 

2.607 

200 

602 

247 

418 

4.551 

2,558 

1.525 

446 

2.000 

1.352 

672 

40.840 

16.130 

18.4 
85.4 
22.7 
24.2 
18.5 
23.4 
80.7 
18.5 
23.0 
22.0 
28.8 
26.0 
20.4 
31.1 
20.6 
16.8 
20.0 
17.0 
10.4 
20.1 
10.0 
20.4 
26.5 
36.0 
24.1 
15.8 
24.0 
285 
22.0 
83.6 
16.6 
22.2 
28.6 
26.0 
28.7 
30.2 
10.6 
17.5 
20.5 
20.8 
22.7 
26.2 
24.1 
22.2 
10.0 
18.0 
22.6 
20.5 
23.1 
16.4 
10.8 
20.0 
21.2 
26.0 
28.0 
26.8 
26.4 
20.4 
24.0 
28.4 

21.0 
40.2 
20.8 
28.0 
10.5 
26.4 
35.7 
18.0 
18.2 

26.8 
14.0 
81.6 
28.0 
14.3 
26.6 
24.7 
20.1 
10.8 
10.8 
20.5 
24.0 
80.0 
25.0 
31.1 
34.0 
27.8 
18.1 
20.0 
20.6 
23.6 
32.8 
26.4 
43.2 
31.8 
10.4 
10.8 
26.1 
22.0 
28.1 
27.2 
80.5 
22.8 
20.1 
18.8 
23.8 
18.6 
37.6 
15.6 
21.0 
24.2 
22.6 
28.3 
25.2 
81.8 
20.8 
22.0 
24.8 
28.0 

21  0 

Vimnu 

83.8 

St.  Loutt.  Mo.  (•) 

20  1 

24.0 

Missoula 

16  2 

T^n^hi,  WiiK.      , 

25  4 

B«liii.N.H, 

85  0 

Conoord 

18.2 

Dowr!:.....:;::::;:::::;:; 

23.7 

Limmift.          .   .   .          w  .   r  . . 

24  0 

mS^Sm*--  , 

80.8 

NMhqft 

26  5 

Asbury  Park, N.J 

16.6 

BayoniM 

83  8 

Camdon 

23.8 

Etiit  Oraate 

10  0 

Faiiahf4)i 

24.0 

JaneyCSty 

23  6 

Kmiimt T 

21  4 

MoSSd^ ;::;::;;;;;;  ::; 

20.5 

MocrifltovB. 

20  6 

Newark 

28.2 

OniiM 

24  8 

pSmS  *'r.;;;  r ; ;! 

28  8 

Plt^nfity 

27  7 

Trenton 

28.0 

Wart  New  Yoffc 

35.6 

Buffab,N.Y 

27  5 

Orflrtlami 

23.0 

Dunkirk 

25  0 

Homen 

10.8 

80  1 

little  Falb 

86.8 

New  York 

25  8 

NiacaraFall* 

80.6 

North  tonawanda 

80.1 

Plattsburg 

18.1 

Saratoga  Spriiwi 

10.8 

22.7 

23.5 

laj^Pltim 

25  8 

Yonkwi 

25.5 

Raleirfi,N.C 

27  8 

Canton,  Ohio 

25.2 

Cincinnati 

10  2 

ColiunbtiB 

18.6 

Dayton 

21  5 

Maanllon 

10.8 

Middletown 

30  5 

Norwood 

11.6 

Sandusky 

20.7 

Toledo 

24  2 

Yoonntown 

24  5 

Altoona,  I^enn 

26  5 

Carbondale 

23!6 

Erie 

28  8 

Harrisburg 

io!i 

Norristown 

21  8 

Philadelphia 

24  8 

'Piliiahnrtfh 

28  2 

(a)  April  to  April. 
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APFENDOC  k—Condvdtd, 

RBQISTSaKD  BIBTH8  AND  BIBTH  RATES  RETURNED  BT  144  CITIES  IN  UNITBD 
STATES  1910,  1914.  AND  1915. 


City. 

Nnmber  of  Births. 

Birth  Rate 

per  1.000  Fbpalatioa. 

1910. 

1914. 

1915. 

1910. 

1914. 

1915. 

Ret^ng 

2,496 

328 

230 

1,183 

6.727 

1.669 

685 

258 

247 

258 

2.784 

4,220 

1,517 

634 

353 

431 

274 

629 

217 

324 

9,797 

750 

964 

719 

877 

269 

1.278 

6,098 

2,809 

911 

880 

285 

302 

3,155 

4,905 

1,546 

830 

415 

438 

285 

720 

757 

296 

11.929 

820 

1,258 

868 

2,611 

336 

297 

1,419 

5333 

2,096 

940 

779 

275 

322 

3.478 

4,963 

1.487 

840 

408 

458 

287 

621 

673 

373 

11,278 

794 

1,350 

780 

26.9 
28.7 
20.6 
22.8 
25.4 
16.1 
18.4 
10.0 
22.9 
19.0 
21.4 
17.5 
17.9 
15.2 
23.2 
22.8 
19.7 
20.7 
8.5 
24.8 
26.1 
22.6 
25.2 
17.7 

25.8 
24.4 
19.2 
22.5 
24.9 
20.6 
22.6 
29.8 
24.3 
20.9 
23.4 
16.7 
14.9 
19.4 
24.2 
21.5 
20.1 
23.0 
25.7 
21.8 
28.6 
23.4 
28.3 
19.6 

23.3 

ambnry 

21.1 

Warren  (») 

20.6 

Fawtooket,  R.  I 

24.4 

23.3 

NaahTille,  Tenn.. ... 

18.1 

Qalyeston.  Tex 

22.9 

Olden.  Utah 

25  6 

SSS/vtT........ ::::...:: 

•  S:o 

Rn^ift"d 

22.0 

]^i^rn^>n«Y,  Vft  , 

22.5 

Seattle.  WU. 

Taooma 

16.0 
13.8 

Wheeling,  W.  Va 

19.5 

Beloit,#is ..  . 

23.2 

Fond  dn  Lao. ... 

22.1 

^ftn«^IU         , 

20.1 

LaCraoM 

19.7 

Madison 

22.4 

Manitowoc 

27.8 

MUwanVref 

26.3 

Oahkoah 

22.8 

Ra«in« 

29.7 

Superior 

17.2 

Total  Citiei 

466394 

563,678 

564318 

22.6 

24.7 

24.2 

(B}Stnibirthsinehided. 


Digitized  by 


Google 


548  The  American  StoHsHcal  AssodaMon.  [78 

PROCEEDINGS  OF  THE  SEVENTY-EIGHTH  AN- 
NUAL  MEETING  OF  THE  AMERICAN  STATISTI- 
CAL ASSOCIATION,  COLUMBUS,  OHIO,  DECEMBER 
27-29,  1916. 


The  seventy-eighth  annual  meeting  of  the  American  Sta- 
tistical Association  was^  held  at  Colmnbus,  Ohio,  December 
27-29,  1916. 

Program. 

•  Wednesday,  December  27. 

8M  p.  m.    First  SeMxon^  Banquet  HaU,  Hotel  Deahler. 
Joint  meeting  of  all  the  Associations. 

Presiding,  William  Oxley  Thompson,  of  the  Ohio  State  University. 
Addresses  by  the  Presidents: 

"The  National  Point  of  View  in  Economics/'  Thomas  N.  Carver,  Amer- 
ican Economic  Association. 
''Countryside  and  Nation/'  G^eorge  E.  Vincent,  American  Sociological 

Society. 
"Opportmiities  for  Practical  Work  by  the  Statistical  Association," 

Charles  P.  Neill,  American  Statistical  Association. 
''The  Need  for  Health  Insurance,''  Irving  Fisher,  American  Associa- 
tion for  Labor  Legislation. 

Thursday,  December  28. 
10.00  a.  m.    Second  Session,  Chapel,  First  Congregational  Church, 

1.  "Comparative  International  Statistics,"   Royal   Meeker,   U.   S. 

Bureau  of  Labor  Statistics. 

2.  "Utilization  of  Statistics  in  Business,"  Julius  H.  Parmelee,  Bureau 

of  Railway  Economics. 

3.  ''The  Increasing  Mortality  After  45, — Some  Causes  and  Explana- 

tions," Louis  I.  Dublin,  Metropolitan  Life  Insurance  Co. 

Discussion. 
£.30  p.  m.     Third  Session,  Chapel,  First  Congregational  Church. 

Business  Meeting. 
10.00  p.  m.    Smoker,  Hotel  Deshler. 

Friday,  December  29. 

10.00  a.  m.    Fourth  Session,  Room  106,  General  Library  Building,   Ohio 
State  University, 
Joint  meeting  with  the  American  Economic  Association. 

"Do  the  Statistics  Regarding  the  Concentration  of  Wealth  in   the 
United  States  Mean  What  They  Are  Commonly  Assumed  to, 
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Mean?"    AUyn  A.  Young,  Cornell  University;  WiUford  I.  King, 
University  of  Wisconsin. 
Discussion:   Davis  R.  Dewey,  Massachusetts  Institute  of  Technology; 

George  P.  Watkins,  Public  Service  Commission,  N.  Y.  City. 
Discussion  from  the  floor  under  the  five-minute  rule. 
IM  p.  m.    A  compUtnerUary  luncheon  by  (he  Ohio  State  University. 
6JS0  p,  m.    Banquet  at  the  Athletic  Club,  on  Broad  Street,  followed  by  a  die-' 
eueaion  qf  a  number  qf  epeddl  prMeme  likely  to  arise  ai  the  dose  qf  the 
European  War. 

Minutes  op  the  Business  Meeting. 

Meeting  called  to  order  at  2.30  p.  m.,  Professor  Carl  J. 
West  presiding. 

The  reading  of  the  minutes  of  the  previous  annual  meeting, 
was  dispensed  with  as  they  had  been  published  in  the  Quar- 
teblt  Publications  of  the  Association. 

The  Secretary  presented  the  following  report: 

Secretary's  Report. 
Mr.  Chairman  and  Members  of  the  Associatian: 

I  have  the  following  to  report  in  regard  to  the  condition  of 
the  Association: 

Membership  December  29,   1915,   date  of  last  annual 

meeting 683 

New  members  added 98 

Deaths  during  the  year 6 

Resignations 22 

Dropped 54 

Total  deductions ^ 82 

Present  membership 699 

Net  gain 16 

Beside  members  we  have: 

Subscribers  (mostly  libraries) 215 

Domestic  Exchanges 40 

Foreign  Exchanges .  •. 117 

Total  mailing  list 1,071 

The  death  of  the  following  members  has  been  reported  during 
the  year:  E.  L.  R.  Gould,  Theodore  L.  Keppler,  E.  P.  Marshall, 
W.  J.  Montgomery,  James  P.  Tolman,  Robert  G.  Valentine. 
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Four  regular  numbers  of  the  Quarterly  Publicationb 
have  been  issued  during  the  year,  containing  an  aggregate 
of  470  pages,  or  an  average  of  118  pages,  per  number. 

Only  two  meetings  of  the  Association  have  been  held  during 
the  year;  both  of  these  were  held  in  New  York  City,  on  May 
5  and  December  14,  respectively.  These  meetings  took  the 
forn^  of  a  dinner,  followed  by  round-table  discussion.  The 
average  attendance  was  about  50. 

It  is  noteworthy  that  there  has  been  a  marked  increase  in 
the  Association's  membership  in  New  York  City  in  recent 
years,  especially  since  quarterly  meetings  have  been  held 
there  rather  regularly.  It  is  to  be  hoped  that  the  members 
in  other  large  cities  will  find  it  worth  while  to  follow  the  excel- 
lent example  of  our  New  York  members. 

Respectfully  submitted, 

Carroll  W.  Doten, 

Secretary. 

On  motion,  it  was  voted  to  accept  the  report  of  the  Secre- 
tary and  to  authorize  its  pubUcation  in  the  proceedings  in 
the  March  number  of  the  Quarterly  Publications. 

Treasurer's  Report. 

December  23,  1915,  to  December  22,  1916. 

Receipts. 

Membership  dues $1,372. 15 

Sales  and  subscriptions 583.96 

Dividends  and  interest 159.68 

Balance  on  hand,  December  23, 1915 .  .         850.97 

$2,966.76 

Expenditures. 

Printing $1,536.36 

Postage 217.88 

Salaries  and  clerical  service 578.46 

Expenses 47.99 


$2,380.69 
Balance  on  hand,  December  22,  1916 . .         586 .  07 


$2,966.76 
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Assets. 

17  shares  B.  &  A.  R.  R.  stock. 

S.  B.  Pbarmain, 
Treasurer. 

Auditors'  Report. 

We  have  audited  the  accounts  of  the  treasurer  of  the  Ameri- 
can Statistical  Association,  for  the  year  ending  December  22, 
1916,  and  counted  the  securities  in  his  possession.  We  find 
the  accounts  accurately  stated  and  the  expenditures  properly 
vouched. 

Respectfully  submitted, 

Martin  J.  Shugrue, 
Ernest  H.  Gaunt, 
Auditing  Committee. 

Seventy-Fifth  Anniversary  Fund. 
To  December  22,  1916. 

receipts. 
Cash  on  hand  Jan.  1,  1916 $169.36 

expenditures. 

July   6.    Paid  John  Koren $87.56 

Nov.  15.    Paid  John  Koren 43.76 

Balance  on  hand  December  22, 1916. . .  38.06 

$169.36 

S.  B.  Pearmain, 
Treasurer, 

Auditors'  Report. 

We  have  audited  the  Anniversary  Fund  accounts  of  the 
treasurer  of  the  American  Statistical  Association  for  the  year 
ending  December  22,  1916,  and  find  the  statements  correct 
and  the  expenditures  properly  vouched. 

Respectfully  submitted, 

Martin  J.  Shugrue, 
Ernest  H.  Gaunt, 

Auditing  Committee. 
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On  motion,  it  was  voted  to  accept  the  reports  of  the  treas- 
urer and  the  auditors,  and  to  publish  them  in  the  proceedings 
of  the  meeting. 

The  report  of  the  Nominating  Committee,  consisting  of 
W.  Z.  Ripley,  W.  S.  Giflford,  and  Fred  C.  Croxton,  which  had 
been  sent  to  the  members  of  the  Association  thirty  days  prior 
to  the  meeting,  in  accordance  with  the  provisions  of  the  con- 
stitution, was  then  taken  up  for  action.  No  pther  nomina- 
tions having  been  made  by  petition,  it  was  voted  to  instruct 
the  secretary  to  cast  one  ballot  for  the  following  persons  placed 
in  nomination  by  the  committee:  President,  AUyn  A.  Young; 
vice-presidents,  Charles  F.  Gettemy,  Joseph  A.  Hill,  Charles 
H.  Verrill;  counsellors,  John  Koren,  E.  Dana  Durand,  Wesley 
C.  Mitchell;  treasurer,  S.  B.  Pearmain;  secretary,  Carroll  W. 
Doten;  librarian,  Horace  G.  Wadlin;  editor,  William  B. 
Bailey.  This  vote  having  been  cast  they  were  duly  declared 
elected. 

Report  of  Library  Committee. 

The  Library  Committee  has  ascertained  with  care  the  ex- 
isting condition  of  the  Association  library,  and  wishes  to 
make  this  condition  a  matter  of  record  by  reporting  it  in  full 
to  the  Association  at  this  time. 

It  appears  that  when  the  Statistical  Association  turned  its 
collection  of  books,  pamphlets,  and  serials  over  to  the  Boston 
Public  Library,  the  transfer  took  the  form  of  an  outright  gift. 
The  only  condition  named  was  that  "the  purely  statistical 
portion  of  the  library  should  be  kept  together,  and  members 
of  the  Association  should  have  free  access  to  the  shelves  of 
the  collection."  These  conditions  having  been  clearly  met, 
it  would  seem  that  the  gift  still  stands  and  that  the  Associa- 
tion is  essentially  without  any  library  of  its  own! 

The  collection  originally  transferred  numbered  about  5,000 
books  and  pamphlets.  Some  of  these  were  duplicates  of 
copies  already  in  the  PubUc  Library.  With  the  consent  of 
the  Association  these  duplicates  were  eliminated.  From  mate- 
rial already  in  the  Library,  transfers  were  made  to  the  shelves 
of  the  Statistical  Department,  so  that  at  the  end  of  the  year 
1903  the  Statistical  collection  numbered  10,756  bound  vol- 
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umes.  Since  that  year,  additions  have  been  made  from  three 
sources:  First,  gifts  transmitted  through  the  Statistical  Asso- 
ciation; second,  exchange  of  the  Association's  publications; 
and  third,  direct  purchase  by  the  Public  Library.  Upon  the 
average  about  876  bound  volimies  have  been  shelved  an- 
nually. Slightly  more  than  half  of  these  appear  to  have  come 
to  the  Library  through  the  Association  or  by  direct  gift. 

It  should  be  noted  that  not  all  the  books  in  the  collection 
dre  distinctly  statistical.  Works  in  economics,  sociology,  and 
allied  subjects  are  included  as  a  general  rule.  The  Library's 
policy  seems  to  be  to  hold  within  the  Statistical  Department 
all  books  and  pamphlets  dealing  with  subjects  within  the 
limits  of  social  science.  The  complete  collection  numbers 
today  about  20,000  bound  volumes. 

The  collection  has  been  quartered  from  the  first  in  one  of 
the  separate  rooms  in  the  rear  of  the  Public  Library  building. 
Stacks  close  beside  the  tables  and  in  balconies  overhead  place 
the  books  within  easy  access.  But  lighting  conditions  within 
the  room  are  not  what  they  should  be,  and  the  general  appear- 
ance of  the  quarters  is  imattractive.  Yet  there  seems  to  be 
no  prospect  of  a  better  housing  of  the  collection.  Naturally 
a  Statistical  Department  cannot  claim  either  the  first  atten- 
tion or  best  accommodation  of  a  general  public  library. 

Such,  then,  is  the  present  status  of  what  ttsed  to  be  the  Asso- 
ciation's library.  We  find  ourselves  quite  unable  at  this  time 
to  frame  any  definite  recommendations  looking  toward  action 
by  the  Association. 

Roger  W.  Babson,  Chairman. 

After  some  discussion  it  was  voted  that  the  Library  Com- 
mittee be  empowered,  after  consultation  with  the  authorities 
of  the  Boston  Public  Library,  to  discontinue  any  domestic  or 
foreign  exchange  that  is  not  being  utilized  by  the  Library,  or 
to  deposit  such  exchanges  in  some  other  library,  at  the  dis- 
cretion of  the  committee. 

It  was  further  voted  to  inform  the  authorities  of  the  Boston 
Public  Library  that  there  is  some  dissatisfaction  on  the  part  of 
the  members  of  our  Association  with  the  way  in  which  the 
library  of  this  Association,  which  was  placed  in  their  care 
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some  years  ago,  has  been  utilized  by  them,  and  that  the  Asso- 
ciation would  be  glad  to  consider  the  matter  of  making  some 
other  disposition  of  this  V;ollection,  in  whole  or  in  part,  if  the 
trustees  are  unable  to  meet  our  request  for  more  nearly  ade- 
quate care  and  a  more  favorable  location  for  these  books  and 
publications. 

The  report  of  the  Standing  Committee  on  Business  Statis- 
tics was  made  by  Julius  H.  Parmelee  in  the  absence  of  the 
chairman,  W.  S..Gifford. 

It  was  moved  and  carried  that  the  report  of  this  committee 
be  accepted,  that  the  committee  be  commended  for  the  pre- 
liminary bibUography  which  it  has  prepared,  and  that  the  com- 
mittee be  empowered  to  continue  its  work  with  a  view  to  ulti- 
mate publication. 

It  was  voted  on  motion  that  the  Standing  Committee  on 
Federal  Statistics  be  instructed  to  coOperate  with  the  com- 
mittees of  other  organizations  in  making  suggestions  to  or 
otherwise  assisting  the  Bureau  of  the  Census  in  its  prepara- 
tion for  the  next  decennial  census. 

It  was  moved  and  carried  that  the  selection  of  the  place 
and  time  for  holding  the  next  annual  meeting  be  left  with  the 
Board  of  Directors. 

The  following  resolution  presented  by  Edwin  W.  Kopf  was 
adopted  by  unanimous  vote: 

Resolution. 

Whereas,  The  present  appropriation  law  covering  expendi- 
tures in  the  several  executive  departments  of  the  United  States 
Government  specially  states  that  no  part  of  the  money  appro- 
priated shall  be  expended  for  pa3dng  the  expenses  of  officials 
or  other  employees  while  in  attendance  at  conferences,  con- 
ventions, or  meetings  of  associations,  and 

Whereas,  It  is  frequently  of  mutual  advantage  to  the 
Government  and  to  scientific  associations  interested  in  the 
work  of  the  departments  that  there  shall  be  at  such  gather- 
ings free  interchanges  of  views  in  matters  that  concern  each, 
and 

Whereas,  The  present  restriction  makes  for  the  curtailing 
or  entire  absence  of  departmental  representation  at  the  con- 
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ferences,  conventions,  or  meetings  of  such  associations  to  the 
detriment  of  the  public  good,  be  it  therefore 

Resolved,  by  the  American  Statistical  Association  in  annual 
meeting  assembled  at  Columbus,  Ohio,  December  28,  1916, 
That  it  is  the  sense  of  the  Association  that,  whenever  in  the 
discretion  of  the  heads  of  the  Government  departments  or 
bureaus  concerned,  it  will  be  to  the  public  interest  to  send 
representatives  to  such  conferences,  meetings,  or  conventions, 
a  suflBcient  amount  of  the  sum  appropriated  for  the  main- 
tenance of  such  departments  or  biu'eaus  should  be  available  to 
cover  the  expenses  of  such  representatives  for  travel  and  sub- 
sistence during  absence  from  Washington,  and  be  it  further 

Resolved,  That  it  is  the  sense  of  the  American  Statistical 
Association  that  the  provision  of  the  present  appropriation 
law  which  forbids  the  expenditure  of  money  for  the  expenses 
of  ofl5cials  or  employees  in  attendance  upon  the  meetings  of  < 
scientific  associations  should  be  stricken  therefrom,  and  that 
the  secretary  be  and  hereby  is  instructed  to  forward  copies  of 
this  resolution  to  the  President  of  the  Senate,  the  Speaker  of 
the  House,  the  chairman  of  the  Committee  on  Finance,  the 
chairman  of  the  Appropriations  Committee  of  the  House,  and 
the  Secretary  of  Commerce. 

No  further  business  appearing,  the  meeting  adjourned  at 
4.30  p.  m. 

Carroll  W.  Doten, 

Secretary, 
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REVIEWS  AND  NOTES. 


The  Social  Surveyy  by  Carol  Aronovici,  Ph.D.    Philadelphia.    The  Harper 
PresB.    1916.    255  pp. 

This  little  book,  one  of  the  publications  of  the  Bureau  for  Social  Research 
of  the  Seybert  Institution  in  Philadelphia,  is  a  welcome  addition  to  the 
growing  Uterature  upon  this  subject.  The  first  chapter  deals  with  the 
need  of  a  survey  and  what  may  be  expected  to  be  accompli^ed  by  it.  This 
opening  section  is,  in  some  ways,  the  most  valuable  portion  of  the  book 
because  it  was  evidently  written  by  one  who  knows  what  he  is  talking 
about.  He  recognises  the  advantage  of  skilled  assistance  and  the  neces- 
sity of  limiting  a  survey  to  those  subjects  in  which  there  is  some  hope  for 
improvement  from  an  awakened  pubhc  conscience.  This  section  is  filled 
with  timely  hints  gained  from  experience.  The  remainder  of  the  book  is 
devoted,  to  a  considerable  extent,  to  schedules  which  may  be  used  in  the 
making  of  a  survey.  These  relate  to  such  topics  as  dty  planning,  industry, 
*^  health,  leisure,  education,  crime,  etc.  Under  each  of  these  headings  is 
given  a  list  of  the  particular  points  upon  which  information  may  be  ex- 
pected to  be  collected.  To  piurely  statistical  matter,  only  one  section  of 
five  pages  is  devoted  and  much  of  this  is  taken  from  King's  ''Elements  of 
Statistical  Methods."  This  very  brief  reference  is  little  better  than  noth- 
ing. The  author  excuses  the  brevity  of  tMs  treatment  on  the  ground  that 
"All  that  could  be  justly  expected  is  to  point  out  the  need  for  its  use  and 
refer  the  reader  to  the  bibliography  which  gives  a  list  of  what  are  at  this 
time  considered  the  standard  works  on  the  statistical  method  in  the  hope 
that  the  surve3ring  forces  will  venture  into  the  study  of  some  of  these  books 
prior  to  undertaldng  the  task  of  tabulating,  correlating,  and  interpreting 
the  information  gathered  in  the  course  of  the  survey." 

One  section  of  the  book  gives  it  such  a  value  that  most  students  of  this 
subject  wiU  wish  to  see  this  volume  in  their  library.  This  is  a  very  com- 
plete and  carefully  prepared  bibliography  of  some  sixty  pages.  This  is 
sub-divided  under  various  headings  and  gives  what  is  by  all  odds  the  best 
list  of  readings  upon  this  subject  which  has  been  prepared  up  to  the  present. 
Taken  as  a  whole,  the  book  is  an  acceptable  contribution  to  the  literature 
of  social  problems  in  this  country. 

Wm.  B.  Bailey. 
Yale  University. 


The  Forty-Second  Annual  Report  of  the  Orange  Memorial  Hospital  for  the 
Year  1916. 

The  annual  report  of  the  Orange  Memorial  Hospital  is  much  like  the 
reports  of  other  hospitals  in  this  country  with  the  exception  of  the  fact 
that  Mr.  Frederick  L.  Hoffman  has  prepared  a  statistical  analysiB  of  the 
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experience  data  of  the  hospital  for  the  year  1915.  This  analysis  enables 
the  reader  to  gain  some  accurate  information  upon  a  number  of  points 
which  are  not  apparent  in  the  ordinary  hospital  report.  The  cases  are  dis- 
tributed between  white  and  colored  and  sub-divided  according  to  sex  and 
age.  With  the  cases  thus  distributed  a  study  is  made  of  the  results  of  the 
hospital  treatment,  whether  the  condition  of  the  patients  on  discharge  was 
cured,  improved,  unimpftt>ved,  died,  or  not  stated.  When  these  distinctions 
are  made  it  is  apparent  that  the  fatality  rate  was  quite  different  for  males 
tlugi  for  females  and  for  whites  than  for  colored.  The  average  duration  of 
hospital  treatment  is  also  stated  according  to  age  and  sex. 

A  further  division  of  the  inmates  into  private,  free,  or  part  pay  patients 
is  made  and  these  are  still  further  distributed  according  to  the  sections  of 
the  conmiunity  from  which  they  come.  Although  considerably  more  than 
half  of  the  free  and  part  pay  inmates  come  from  Orange,  only  about  one 
fourth  of  the  private  and  semi-private  patients  come  from  the  same  place, 
8ho¥nng  the  advantage  to  East,  West,  and  South  Orange  of  having  a  hos- 
pital for  private  patients.  This  statistical  analysis  covers  but  five  pages 
and  yet  it  gives  just  the  information  which  is  often  sought  in  vain  concern- 
ing the  activities  of  a  hospital  of  this  nature.  It  is  to  be  hoped  that  other 
hospitals  may  be  led  to  include  a  similar  analysis  in  future  reports. 

W.  B.  B. 


Sdect  Discussions  of  Race  Problems.  A  Collection  of  Papers  of  Especial 
Use  in  the  Study  of  Negro  American  Problems.  Edited  by  J.  A.  Bigham. 
108  pp.    Atlanta  University  Press.     1916.     Price  50  cents. 

The  first  few  pages  of  this  pamphlet  contain  the  Proceedings  of  the  Twen- 
tieth Annual  Conference  for  Study  of  Negro  Problems.  The  rest  of  the 
volume  consists  of  a  number  of  reprints  of  articles  by  well  known  writers, 
which  have  appeared  in  various  publications.  The  subject-mAtter  of 
these  papers  is  the  physical  and  mental  bases  of  race  distinction,  and  par- 
ticularly the  question  of  the  superiority  or  inferiority  of  races  as  compared 
with  each  other.  The  particular  trend  of  all  the  articles  is  to  emphasize 
the  conclusion  that  no  tangible  evidence  of  the  inherent  racial  inferiority 
of  the  Negro  to  the  white  man,  in  mind  or  body,  has  yet  been  established. 
It  is  obvious  that  the  discussions  have  been  "selected"  with  this  in  view, 
and  that  therefore  the  pamphlet,  while  containing  much  that  is  interesting 
and  valuable,  is,  as  a  whole,  entirely  lacking  in  critical  or  scientific  value. 

H.  P.  Fairchild. 

Yale  University. 
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SOME  STATISTICS  RELATING  TO  BIRTHS  IN  SOUTH  DAKOTA. 

The  published  vital  statiBtics  of  South  Dakota,  1909  to  1913,  inclusive, 
divide  the  mothers  of  a  given  year  into  two  classes  according  as  they  give 
birth  in  the  year  to  sons  or  to  daughters.  Each  of  these  two  classes  is 
arranged  with  respect  to  increasing  age.  The  same  arrangement  is  fol- 
lowed with  respect  to  the  fathers. 

The  two  tables  below  give  some  results  deduced  from  these  statistics. 
Ms  and  Md  are  abbreviations  for  mothers  of  sons  and  mothers  of  dau^- 
ters,  respectively.  Similarly,  for  Fs  and  Fd.  The  columns  headed  D  and 
S  give  the  standard  deviation  and  the  skewness.  The  latter  is  computed 
with  respect  to  the  actual  maximum.  The  colimm  under  R  gives  the  range, 
or  the  number  of  years  over  which  births  occurred. 

The  tables  are  based  on  more  than  63,000  births  and  covers  all  the  cases 
for  which  the  appropriate  data  have  been  published. 

MOTBEBS. 


Yew. 

Av.Age 

At.  Age 
Md7 

D. 
Mf. 

D. 
Md. 

8. 
Ms. 

8. 

R. 
Mfl. 

R. 
Md. 

1909 

27.9 
28.5 
27.8 
28.3 
28.2 
18. H 

28.3 
28.8 
28.1 
28.3 
28.3 
i8.26 

6.32 
6.44 
6.36 
6.67 
6.28 

6.37 
6.45 
6.35 
6.86 
6.37 

•  eM 

0.62 
0.70 
0.44 
0.85 
0.67 

o.es 

0.52 
0.51 
0.64 
0.36 
0.68 
0.67 

34 
43 
80 
80 
85 

35 

1910 

40 

1911 

37 

1912 

35 

1913 

36 

Mean 

FATHERS. 


Year. 

Fa. 

Fd. 

- 

Fd. 

Fb. 

Fd. 

Ps. 

Fd, 

1009 

33.2 
33.1 
33.1 
33.3 
33.3 
SS.t 

33.2 
34.4 
32.9 
32.3 
32.7 
55.1 

7.66 
7.72 
7.72 
7.74 
7.60 
7.69 

7.83 
8.01 
7.98 
7.75 
7.60 
7.84 

0.42 
0.40 
0.40 
0.41 
0.48 
OMi 

0.41 
0.42 
0.87 
0.41 
0.35 
O.S9t 

52 
46 
56 
60 
52 

52 

1910 

56 

1911 

56 

1912 

53 

1913 

46 

MMan 

As  a  partial  restatement  of  the  results  in  the  tables  we  give  the  following: 

In  South  Dakota^  in  the  years  1909  to  1913^  indusivef  the  mothers  giving 
birth  to  daughters  showed  less  variability  in  age,  in  the  distribution  of  age 
with  respect  to  the  yearly  average  and  in  the  assymmetry  of  their  disiribuiion 
than  did  mothers  giving  birth  to  sons. 

In  South  Dakota,  in  the  years  1909  to  1913,  inclusive,  the  fathers  of  sons 
bom  in  this  period  were  less  variable  in  average  age,  in  the  distribution  of  ages 
with  respect  to  the  yearly  average,  and  in  the  assymmetry  of  this  distribution 
than  did  the  fathers  of  daughters. 

Taking  the  entire  period  into  consideration  the  average  age  of  mothers 
of  daughters  differs  less  from  that  of  the  fathers  than  does  the  average  age 
of  the  mothers  of  sons  differ  from  that  of  the  fathers. 
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The  average  age  of  the  mothers  of  dau^ters  ia  greater  than  that  of  the 
mothers  of  sons  and  the  average  age  of  the  fathers  of  daughters  is  less  than 
that  of  the  fathers  of  sons. 

T.  E.  M. 

Vermilion,  S.  D. 


"THE  HOMICIDE  RECORD  OF  AMERICAN  CITIES  FOR  1916," 
THE  SPECTATOR,  DECEMBER  21,  1916.    F.  L.  HOFFMAN. 

Many  agencies,  both  public  and  private,  are  indebted  to  Mr.  Hoffman 
for  his  annual  review  of  the  homicide  record  in  American  cities.  There  is  no 
other  source  to  which  one  may  resort  for  a  general  compilation  and  analysis 
of  statistics  relating  to  thia  particular  crime.  True,  the  Division  of  Vital 
Statistics  of  the  United  States  Census  Bureau  keeps  a  record  of  mortality 
data  throughout  the  registration  area  of  the  United  States,  but  this  division 
is  considering  homicide  merely  aa  one  of  the  many  causes  of  deaths  and 
not  as  a  crime.  Mr.  Hoffman  has  used  these  data  as  a  basis  for  a  study 
of  the  amount  of  homicide  considered  as  a  crime.  That  the  only  effort  to 
present  this  branch  of  criminal  statistics  for  the  country  as  a  whole  is 
left  to  be  undertaken  year  after  year  by  a  single  individual  in  unofficial 
life  is  no  less  a  tribute  to  Mr.  Hoffman  than  it  is  a  condenmation  of  the 
various  agencies  of  government  which  should  be  concerned  with  accumulat- 
ing and  interpreting  this  information.  It  is  to  be  hoped  that  while  Mr. 
Hoffman  continues  to  fill  the  breach,  by  his  presentation  of  this  branch  of 
criminal  statistics,  a  stimulus  may  be  given  to  other  agencies,  particularly 
governmental,  to  appreciate  the  value  of  such  record  information,  and 
to  undertake  the  preparation  of  this  and  other  branches  of  criminal  statis- 
tics on  a  comprehensive  scale. 

Mr.  Hoffman  has  used  the  scattered  returns  of  prison  statistics  prepared 
by  the  Census  Bureau  and  the  mortality  returns  of  the  Division  of  Vital 
Statistics  of  the  Census  Bureau  and  of  municipal  departments  of  health. 
The  prison  statistics  of  1890  and  1910  relate  to  a  point  of  time,  showing  the 
number  of  prisoners  in  confinement  on  a  given  day.  But  while  the  statistics 
of  these  enumerations  speak  a  point,of  time,  they  really  deal  with  a  period 
of  time,  since  the  prisoners  were  brought  into  confinement  on  separate 
occasions,  ranging  over  a  long  period.  This  period  is  indefinite  and  un- 
known. The  Census  Bureau  investigation  of  June  1,  1890,  shows  that 
there  were  7,386  prisoners  in  the  United  States  charged  with  homicide, 
or  9  per  cent,  of  the  total  number  of  prisoners  under  confinement;  and 
again,  a  census  return  of  January  1,  1910,  shows  6,904  prisoners  who  were 
charged  with  first  degree  homicide,  and  7,412  for  second  degree  homicide, 
making  a  total  of  14,316.  By  preparing  a  population  ratio,  Mr.  Hoffman 
shows  that  the  number  of  prisoners  held  on  these  charges  was  156  per 
1,000,000  inhabitants  in  1910,  as  against  117  per  1,000,000  in  1890.  On 
this  basis  the  assumption  is  made  that  '4n  the  direction  of  the  security 
of  the  person  there  has  been  decided  retrogression.''    For  the  purpose  of 
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determining  the  amount  and  nature  of  this  particular  phase  of  criminality, 
the  value  of  these  totals  becomes  extremely  doubtful,  since  the  figures  are 
acquired  as  of  a  point  of  time  yet  applying  to  many  periods  of  time,  whidi 
range  from  one  day  to  twenty  years  or  over,  according  to  the  length  of 
time  the  prisoner  has  served  his  sentence.  Moreover,  the  probability  is 
strong  that  a  number  of  the  prisoners  charged  with  homicide,  involving 
life  sentences,  or  twenty-year  terms,  who  were  counted  in  the  enumeration 
of  June  1,  1890,  were  counted  again  in  January  1,  1010.  The  per  centum 
calculation  of  the  proportion  of  prisoners  charged  with  homicide  to  the 
total  number  of  prisoners  is  likewise  misleading.  To  say  that  in  1910, 
10.5  per  cent,  of  the  total  number  of  prisoners,  as  against  9  per  cetit.  in 
1890,  were  charged  with  homicide  makes  it  appear  that  one  tenth  of  all 
persons  convicted  had  committed  homicide.  It  must  be  pointed  out  that 
the  persons  imprisoned  on  a  charge  imposing  long  sentences  have  been 
accumulating  throughout  the  years  of  a  long  period  of  time,  whereas  there 
are  many  charged  with  lesser  offenses,  such  as  burglary,  grand  larceny, 
etc.,  who  have  been  imprisoned  during  the  same  period,  and  whose  terms 
have  expired  before  the  day  on  which  the  enumeration  was  made. 

The  prison  statistics  are  used  only  to  point  the  general  status  of  homicide 
— mortality  returns  are  used  as  the  ''most  trustworthy"  data  on  the 
subject  of  homicide.  The  point  is  indeed  well  taken  that  there  is  a  very 
appreciable  difference  between  the  number  of  victims  of  homicide  and 
the  number  of  persons  convicted  of  homicide.  For  this  reason,  mortality 
statistics  are  better  than  judicial  statistics  in  assessing  the  total  amount  of 
homicide  criminality.  Mprtality  data  are  reliable  since  a  death  is  a 
non-varying  unit,  but  after  all,  mortality  statistics  are  not  crime  statistics, 
and  the  chief  consideration  of  a  homicidal  death  should  be  its  criminal 
aspect.  A  study  of  homicide  as  a  crime  must  take  into  account  other 
elements  than  the  victim  and  the  manner  of  inducing  death;  The  perpetrsr 
tor  of  a  homicide  is  the  most  important  factor.  The  motive  of  the  crime 
is  perhaps  more  important  than  the  manner  of  conmiission.  Then  there 
are  several  degrees  of  homicide  that  must  be  reckoned  with.  Since  judicial 
statistics  do  not  include  all  the  crimes  committed,  and  mortality  statistics 
do  not  include  all  the  facts  essential  to  a  study  of  homicide  as  a  phase  of 
criminality,  there  is  imperative  need  that  we  look  for  some  other  source 
that  will  meet  all  the  requirements.  It  is  possible  that  judicial  statistics 
can  be  improved  to  the  extent  that  they  include  the  elements  now  lacking. 
It  may  be  well  here  to  point  out  the  possibilities  of  police  statistics.  The 
police  department  is  an  agency  which  must  take  account  of  all  homicides 
that  are  committed  within  its  jurisdiction,  and  record  the  data  relating 
to  both  victim  and  perpetrator,  the  manner  of  commission  and  the  motive. 
Finally,  the  police  are  also  concerned  with  the  judicial  phase  of  cases  in 
which  arrests  and  indictments  are  made.  Considerable  progress  has 
already  been  made  by  some  police  departments  in  this  connection,  notably 
New  York  and  St.  Louis. 

The  conclusion  that  the  single  case  of  murder  of  a  commissioner  of 
banking  by  bank  officials  "is  of  special  interest  as  emphasizing  the  lament- 
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able  fact  that  the  homicidal  impulse  is  not  by  any  means  limited  to  the 
lower  olasBes  or  to  foreigners  <^  recent  immigration  to  this  country/'  while 
correct  as  far  as  absolute  limitation  goes  is  not  sufficiently  supported  by 
facts  to  admit  of  the  conclusion  implied.  A  comprehensive  study  of  the 
perpetrators  of  homicide  is  needed  to  support  intdligent  conclusions  as  to 
what  racial  or  social  groups  are  responsible  for  murders  and  manslaughters. 
It  is  necessary  to  make  such  an  analysis  according  to  cities  and  other  areas 
in  much  the  same  way  that  the  mortality  data  has  been  considered.  Such 
a  study  would  doubtless  show  that  the  Negro  is  not  alone  the  victim  of 
homicide  in  the  South,  as  Mr.  Hoffman  points  out,  but  that  he  is  also  the 
perpetrator,  and  responsible  for  a  disproportionate  number  of  homiddes, 
according  to  the  Negro  population,  in  certain  Northern  cities.  For 
example,  the  police  statistics  of  Chicago  show  that  there  were  33  Negro 
decedents  and  32  Negro  perpetrators  in  murder  and  manslaughter  cases  for 
the  year  1915.  In  St.  Louis  there  were,  in  1915,  20  Negro  decedents  in 
murder  and  manslaughter  cases  and  24  perpetrators  known  to  have  been 
Negroes,  out  of  a  total  of  71  decedents  and  72  perpetrators.  In  Washing- 
ton, D.  C,  in  1916,  there  were  18  colored  decedents,  as  against  6  white, 
and  18  colored  perpetrators,  as  against  5  white  perpetrators. 

There  is  some  disparity  in  the  figures  for  homicide  which  Mr.  Hoffman 
presents  in  "Table  V — Mortality  From  Homicide  in  Thirty-one  American 
Cities,  1905-1915,''  and  the  figures  for  murder  and  manslaughter  which 
I  have  obtained  from  the  police  departments  of  certain  cities  for  the  year 
1915,  as  shown  below. 

Mortality       Police 
Table.        Records. 

Memphis 126  75 

St.  Louis 103  74 

Chicago 211  198 

New  York 258  247 

New  Orleans 185  71 

The  differences  in  Chicago,  New  York,  and  New  Orleans  may  be  ac- 
counted for  in  the  fact  that  the  mortality  figures  include  abortions,  while 
the  police  figures  do  not.  This  same  fact  may  accoimt  for  the  difference  of 
from  10  to  15  in  St.  Louis  and  Memphis.  The  remaining  difference  in  the 
last  named  cities  may  be  due  to  the  fact  that  the  mortality  returns  include 
homicidal  deaths  in  city  hospitals  or  other  places  in  the  city  which  resulted 
from  crimes  committed  outside  the  limits  of  the  city.  The  police  figures 
deal  with  only  those  crimes  committed  within  the  city  limits. 

The  tables  showing  the  geographical  incidence  of  homicide  by  states  and 
cities  are  particularly  illuminating.  Altogether  the  work  of  Mr.  Hoffman 
is  very  creditable  and  as  accurate  as  can  be  expected  under  the  present 
haphazard  system  employed  in  the  'United  States  in  the  reporting  of 
homicides. 

Ratmoni)  B.  Fosdick. 

New  York  City. 
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STATISTICS  OF  RELIGIOUS  FAITHS  IN  KEW  YORK  CITY. 
On  Sunday,  February  4,  a  body  of  34,000  enumerators  acting  under  the 
general  direction  of  Mr.  J.  Shreve  Dunham,  ascertained  the  religious  prefer- 
ences of  nearly  three  quarters  of  New  York  City's  population.  The  city 
was  districted  and  the  information  was  secured  through  a  thorough  house 
to  house  campaign.  The  final  program  was  approved  at  a  meeting  of 
priests,  ministers,  and  rabbis  representing  the  congregations  of  the  several 
churches  and  religious  societies  in  the  city.  Mr.  Dunham  will  shortly  go 
to  Denver,  Col.,  to  conduct  a  similar  campaign. 


HISTORY  OF  THE  FEDERAL  REGISTRATION  SERVICE. 

In  a  monograph  ''The  Federal  R^;istration  Service  of  the  United  States: 
Its  Development,  Problems,  and  Defects,"  Dr.  Cressy  L.  Wilbur  traces 
the  work  of  the  United  States  Government  in  vital  statistics  since  the 
Seventh  Census  in  1850  and  up  to  the  close  of  the  year  1015.  The  report 
pays  particular  attention  to  the  continuous  registration  of  deaths  in  speci- 
fied areas  since  the  "  registration  area  for  deaths"  was  established  in  1880. 
Comprehensive  tables  and  cartograms  exhibit  the  main  facts  of  the  move- 
ment for  satisfactory  legislation  and  the  enforcement  of  legislation.  The 
section  on  "When  and  How  Will  the  United  States  Obtain  Complete 
Registration  of  Vital  Statistics?"  is  practically  a  re-statement  of  Dr. 
Wilbur's  prophetic  conclusions  in  the  paper  which  he  read  before  the  Ameri- 
can Public  Health  Association  at  Denver,  in  1895,  and  a  summary  of  vital 
statistics  progress  of  the  last  two  decades.  The  document  is  issued  by 
the  Bureau  of  the  Census,  Washington,  D.  C. 


NOMENCLATURE  AND  CLASSIFICATION  OF  CAUSES  OF 

DEATH. 

A  Committee  of  the  Vital  Statistics  Section  of  the  American  Public 
Health  Association  on  the  accuracy  of  certified  causes  of  death  has  issued 
a  siunmary  of  its  conclusions  following  a  detailed  study  of  each  title  in  the 
International  lost  of  Causes  of  Sickness  and  Deatii  and  of  the  terms  in- 
cluded under  such  titles.  The  committee  considered  (a)  the  validity  of  the 
terms  included  under  each  title,  t.  e.,  the  probability  that  each  term  when 
reported  as  a  cause  of  death  represents  the  exact  morbid  condition  covered 
by  the  title  with  which  it  is  classified,  and  (b)  the  status  of  the  term  as 
descriptive  of  the  primary  cause  of  death.  It  was  also  the  aim  of  the  com- 
mittee to  separate  the  titles  of  the  International  List  into  two  classes: 
(a)  Those  not  to  be  accepted  as  reUable  without  autopsy  or  witiiout  specific 
supporting  data  upon  which  the  diagnosis  was  based  and  (b)  Those  to  be 
accepted  as  reliable  without  autopsy  or  other  verification.  The  report  of 
this  committee  is  a  further  contribution  to  the  critical  literature  on  statis- 
tics of  causes  of  death.  Dr.  Haven  Emerson,  Chairman,  and  Mr.  George 
H.  Van  Buren,  Executive  Secretary,  prepared  the  summary  as  published 
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by  the  United  States  Public  Health  Service  under  Reprint  Number  363. 
A  useful  bibliography  of  this  subject,  including  a  reference  to  the  Oertel- 
Bashford-Hoffman  articles  on  the  accuracy  of  cancer  mortality  statistics 
in  the  London  Lancet,  is  to  be  found  on  p.  8  of  Mr.  F.  L.  Hoffman's  ''Mor- 
tality from  Cancer  Throughout  the  World." 


STANDARDS  IN    STATISTICS    OF    INDUSTRIAL   ACCIDENTS 
AND  AN  ADVANCE  STEP  IN  THE  CLASSIFICATION 
OF  INDUSTRIES. 

The  Committee  on  Statistics  and  Compensation  Insurance  Cost  of  the 
International  Association  of  Industrial  Accident  Boards  and  Commissipn 
has  published  its  report  as  Bulletin  201,  United  States  Bureau  of  Labor 
Statistics.  A  preliminary  report  had  been  previously  published  in  the 
ManMy  Renew  of  the  bureau  for  November,  1915.  The  classification  of 
accident  causes  recognises  twelve  main  classes  of  the  general  subject. 
Each  of  these  general  classes  is  suitably  partitioned  in  subordinate  ranks. 
A  supplementary  classification  of  location  and  nature  of  injury  and  extent  of 
disability  and  degree  of  partial  disability  is  Appended.  The  grouping  of 
working  machinery  employed  by  the  New  York  State  Industrial  Commis- 
sion is  published  as  Appendix  A. 

The  classification  of  industries  is  a  decided  advance  over  any  available 
since  the  publication  of  the  United  States  Census  Bureau  Index  to  Occu- 
pations in  I&IO.  In  plans  for  the  classification  of  occupations  in  the  Census 
of  1920,  the  I.  A.  I.  A.  B.  C.  industry  scheme  will  probably  serve  as  a 
better  base  than  the  industry  outline  published  in  Volume  IV,  Thirteenth 
Census  of  the  United  States.  The  statistics  published  in  that  volume  seem 
not  to  have  taken  the  industry,  scheme  of  the  1910  Index  and  of  the  Ber- 
tiUon-Vannacque  International  Statistical  Institute  list  into  account. 
For  the  purposes  of  most  social  statistics  an  iadustry  classification  of 
occupations  is  essential. 

E.  W.  KoPF. 

New  York  City. 


Income  ^at  Procedure.    By  Robert  H.  Montgomery.    The  Ronald  Press. 
New  York.    1917.    Pp.  X,  461.    12.50  postpaid. 

There  ia  nothing  statistical  about  this  book,  but  in  view  of  the  fact  that 
the  American  Statistical  Association  adopted  a  resolution  at  its  annual 
meeting  in  1914,  calling  upon  the  Bureau  of  Internal  Revenue  to  so  modify 
its  income  tax  blank  as  to  make  it  possible  to  obtain  accurate  statistics  of 
incomes  in  this  country,  and  in  view  of  recent  conferences  between  that 
bureau  and  a  joint  committee  of  this  Association  and  the  American  Eco- 
nomic Association  on  this  same  matter,  it  may  be  well  to  direct  the  atten- 
tion of  statisticians  to  this  work.  The  author  discIainiuB  any  intention  of 
presenting  a  complete  digest  of  the  income  tax  law.  He  sa3rs  also  that  his 
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work  is  not  a  treatise  or  a  history  of  the  subject,  though  he  does  treat  these 
aspects  very  briefly  in  a  short  historical  chapter. 

The  real  purpose  of  the  book  is  to  answer  for  the  perplexed  taxpayer  a 
large  number  of  questions  which  arise  in  his  mind  when  he  undertakes  to 
make  his  returns.  It  explains  the  duties  of  those  who  must  make  returns, 
the  kinds  of  income  that  are  taxable,  the  various  exemptions  and  deductions 
allowed,  and  the  method  of  procedure  in  the  matter  of  protests,  overpay- 
ments, rebates,  appeals,  etc.  All  of  this  instruction  and  information  is 
based  upon  a  careful  study  of  the  rulings  and  deciaons  of  the  U.  S.  Treasury 
Department. 

The  book  also  contains  chapters  on  state  and  mtmicipal  income  taxes, 
the  ''Corporation  Excise  Tax,"  and  the  "Mtmitions  Manufacturers' 
Tax." 

The  author  has  not,  however,  confined  his  efforts  to  description  and 
exposition  alone.  He  has  not  only  pointed  out  the  defects  in  the  law  and 
criticized  its  administration,  but  he  has  offered  constructive  suggestions 
for  improvement  in  a  nmnber  of  instances. 

It  would  have  been  an  aid  to  the  reader  if  the  full  text  of  the  law  had  been 
printed  in  one  place,  even  though  it  would  have  added  somewhat  to  the 
size  of  the  book,  but  this  defect  is  not  a  serious  one  in  view  of  the  ease  of 
obtaining  official  copies  of  the  law. 

On  the  whole  the  book  is  an  acceptable  and  useful  guide  to  the  student 
as  well  as  to  the  tax  payer.  . 

Carroll  W.  Doten. 

Massachusetts  Institute  of  Technology. 
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Key  to  the  Publications  of  the  United  States  Census,  Z700-Z887; 
with  Occasional  References  to  Other  Statistical  Works.     Edwabix 
Clabk  Lunt.  $1.00^ 

No.  4.    Life  Insurance  in  the  United  States.    WAi;rEBC.WBiGHT.    $1.00. 
No.  5.    Notes  on  the  Statistical  Determination  of  the  Causes  of  Poverty* 
Amos  G.  Warnbr.    Remarks.    Samuel  W.  Dike. 
Statistics  of  Divorce  in  the  United  States  and  Europe.    Samuel  W.^ 
Dkb.  50cent8». 

No.  6.    American  Railroad  Statistics.    Arthur  T.  Hadlet. 

Statistics  of  Municipal  Finance.    Henrt  B.  Gardner.  75  cents; 

No.  7.    Prison  Statistics  of  the  United  States  for  x888.    Roland  P. 

Falkner.  50  cents. 

No.  8.    Finance  Statistics  of  the  American  Commonwealths.    Edwin 

R.  A.  Seligman. 

Divorce  in  France.    Benjamin  F.  Keller. 

Relief  of  the  Poor  in  Germany.,   A.  G.  Warner.  $1.00. 

VOL.  n.    X890-X89X.    Nos.  9-x6.    Pp.  470.    PRICE    $4.00. 

No.  9.    Mortgage  Statistics.    George  K.  Holmes.  50  cents. 

No.  zo.    The  Study  of  Statistics  in  Italian  Universities.    Carroll  D. 
Wright. 
Statistics  of  Private  Corporations.    Roland  P.  Falkner.    50  cents. 
Nos.  zz,  X2.    Statistics   of   the    Colored   Race   in   the  United  States. 
Francis  A.  Walker. 
How  to  Make  Statistics  Popular.    Charles  F.  Pidgin. 
Retail  Prices  in  Boston  and  Vicinity.    Walter  F.  Cook.        $1.00. 
No.  13.    The  Growth  of  Cities  in  Massachusetts.    Horace  G.  Wadlin. 
Rate  of  Natural  Increase  of  Population  in  United  States.    Herman 

Hollerith. 
The  First  Census  of  Massachusetts.    Samuel  A.  Green. 
The  Commercial  Death  Rate.    Albert  C.  Stevens.  SI. 00. 

No.  Z4.    A  Basis  for  Statistics  of  Cost  of  Production.     Carroll  D. 
Wright. 
A  Formula  for  Predicting  the  Population  of  the  United  States.    H.  S. 

Pritchett. 
Weight  and  Longevity.    T.  B.  Macaulay. 

Some  Results  of  Sanitary  Legislation  in  England  shice  Z875.    Gart 
N.  Calkins.  75  cents. 
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no.  1$.    The  Eleventh  Census.    E.  P.  Portek. 

Criminal  Statistics.    Roland  P.  Falkner.  75  cents. 

No.  x6.    The  Census  Enumeration  in  Prussia.    Cabl  C.  Plehn. 

A  Plea  for  the  Average.    Geobob  K.  Holmes.  75  cents. 

VOL.  nL    z89a-x893.    Nos.  17-24.    Pp.  6x4.    PRICE  $4.00. 

No.  X7.    Statistics  of  Crime  in  Massachusetts.    Fbed  G.  PETnoBOVB. 

Development  of  Statistics  of  Religions.  M.  Foubnieb  db  Fulix. 
Translated  bt  Alice  R.  Jackson. 

Net  Profits  of  Manufacturing  Industries  in  the  State  of  Massachu- 
setts.   Fbederick  B.  Hawlet. 

Classification  of  Trade  Statistics.    Fbedbbick  C.  Hicks.    75  cents. 

Nos.  x8,  xg.    A  Statistical  Inquiry  concerning  Domestic  Service.    Lttct 
M.  Salmon. 
The  Theory  and  Practice  of  Price  Statistics.    R.  P.  Falkneb. 
Measures  of  Distribution.    Geobob  K.  Holaces. 
Statistics  of  Suicides  in  New  England.    Davis  R.  Dewet. 
Semi-Aimual  Census  of  Paupers  in  Minnesota.    H.  H.  Habt. 

75  cents. 

No.  ao.    The  Establishment  of  an  Imperial  Commission  for  Labor  Sta- 
tistics in  Germany.    Cabl  C.  Plehn. 
French  Statistical  Publications.    Chablbs  D.  Hazen. 
Sketch  of  Life  of  Robert  W.  Wood,  M.  D.    John  Wabd  Dean. 

75  cents. 

Nos.  ax,  aa.    Observations  on  the  Measure  of  Change.    C.  H.  Coolbt. 
Cost  Statistics  of  Public  Electric  Lighting.    Victob  Rosbwatbb. 
Immigration  and  the  Foreign  Bom  Population.    Richmond  Mato- 

Smith. 
The  Value  of  Percentile  Grades.    Lutheb  Gxtlick.  $1.00. 

No.  a3.    Murders  in  Massachusetts.    Waldo  M.  Cook. 

Qassification  of  Occupations  in  the  Census.    Tbanslation  or  Rb- 

POBT  made  bt  M.  Bebtillon. 
Growth  of  Cities  in  the  United  States  during  the  Decade  x88o-90* 

Cabl  Botd. 
The  Vital  Statistics  of  an  Apache  Indian  Conmiunity.  75  cents. 

No.  34.  Statistical  Data  fpr  the  Study  of  the  Assfanilation  of  Races 
and  Nationalities  in  the  United  States.    Richmond  Mato-Sioth. 

Report  of  an  International  Mortality  Standard,  or  Mortality  Index. 
Joseph  K0b5si. 

Character  and  Volume  of  the  Money  of  the  United  States.    Maubicb 

L.  MUHLEMAN. 

Fluctuations  in  the  Secured  Circulation  of  the  National  Banks  and 

their  Relations  to  the  Prices  and  Investment  Values  of  Bonds. 

Chables  a.  Conant. 
Currency  Reform  in  Austria-Hungary.    Db.  Julius  Mandello. 
Comparative  Statistics  of  Primary  Education.    E.  Lavasseub. 
Results  of  Recent  Investigations  on  Prices  in  the  United  States. 

F.  W.  Taussig. 
Geographical    Concentration:    an    Historic    Feature   of  American 

Agriculture.    John  Htde. 
The  Course  of  Wages  in  the  United  States  since  X840.    Cabboll  D. 

Wbight. 
Some  Recent  Results  in  Railway  Statistics  in  the  United  States. 

Henby  C.  Adams. 
The  Condition  and  Needs  of  Statistics  of  Marriage  and  Divorce. 

Samuel  W.  Dike. 
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Railway  Statistics  as  Applicable  to  Earnings  of  Passenger  Trains 

M.  KlEBENACK. 

Comparability  of  Trade   Statistics  of  Various   Countries.    A.   E. 

Bateman. 
The  Geographical  Distribution  of  the  Population  of  the    United 

States.    Henrt  Gannett. 
A  Preliminaiy  Report  on  Anthropometry  in  the  United  States. 

Edward  Musset  Hartwell. 
Remarks  on  the  Theory  of  Anthropometiy.    Franz  Boaz. 
On  the  Application  to.  Individual  School  Children  of  the  Mean  Values 

Derived  from  Antliropological  Measurements  by  the  Generalizing 

Method.    W.  Townbend  Porter. 
Anthropometric  Statistics  of  Amherst  College.    Edward  Hitchoock. 
An  Anthropometrical  Stu^  of  the  Effects  of  Gymnastic  Training 

on  Amencan  Women.    CLAfts  J.  Enbbuske. 
Railway  Freight  Traffic  Statistics.    C.  P.  Leland.  $1.50. 

VOL.  IV.    1894-1895.    Kos.  35-33.    Pp.  387.    Price  $4.00. 

Nos.  35,  36.    The  Marriage  Rate  in  Michigan.    1870-90.    Walter  F. 
Wilcox. 
The  Classification  of  Occupations  for  Census  Purposes.    Henrt 

Gannett. 
Nativity  and  Occupation  of  Members  of  the  Massachusetts  Legis- 
lature.   F.  H.  HowLAND.  75  cents. 
•  No.  37.    Causes  of  Poverty  Further  Considered.    Ahob  G.  Warner. 

Congress  of  Hygiene  and  Demography.  R.  P.  F.  50  cents. 

Nos.  38.  39.    Computation  of  the  Value  of  the  Wealth  in  Existence* 
George  K.  Holmes. 
Effects  of  Free  Surrender  and  Loan  Privileges  in  Life  Insurance. 

Miles  Menander  Dawson. 
Was  the  Count  of  Population  in  1890  Reasonably  Correct?    Henrt 
Gannett.  75  cents 

No.  30.    Receipts  and  Expenditures  of  Certain  Wage-Earners  hi  the 
Garment  Trades.    Isabel  Eaton. 
The  Negro  in  the  West  Indies.    Frederick  L.  Hoffman.     75  cents. 
No.  3z.    Almshouse  Women.    Mart  Roberts  Smith.  75  cents. 

No.  33.    Accidents  in  Factories  and  Elsewhere.    Katharine  Pearson 
Woods. 
The  Marriage  Rate  in  Massachusetts.    F.  S.  Crum.  75  cents 

VOL.  V.    Z896-Z897.    Nos.  33-40.    Pp.  389.    PRICE  $4.00. 

No.  33*    Real  Estate  Values  in  Boston.    Henrt  Whitmore. 

Ethnic  Influences  in  Vital  Statistics.    W.  Z.  Riplst.  75  cents. 

No.  34.  Railway  Competition:  A  Problem  in  Statistics.  H.  T.  New- 
comb. 

Mortality   in  Twenty-Three   Massachusetts   Cities.     Charles   E. 

BURNAP. 

Note  on  Methods  of  Estimatiiig  Population.    C.  L.  Wilbxtr. 

50  cents. 
Nos.  35,  36.    Round  Numbers  in  Wages  and  Prices.    Edward' D.  Jones. 

S1.00. 
No.  37.    Remarks  of  President  Walker  at  Washington. 

Vital  Statistics  for  the  Twelfth  United  States  Census.    Cresst  L. 

Wilbur. 
The  Vital  Statistics  of  the  Census.    Wiluam  A.  King. 
General  Francis  Av  Walker.  75  cents. 
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No.  38.    Francis  Amasa  Walker.    Addbebs  bt  Cabboll  D.  Wbight. 
Bibliography  of  the  Writings  and   Reported  Addresses  of  Francis 
A.  Walker.  50  cents. 

No.  39.    Some  Characteristics  of  Fjarm  and  Home  Proprietors.    GsoBaB 
K.  Holmes. 
A  Trial  Bibliognq^  of  the  Writings  of  Johann  Peter  Sfissmilch, 

1707-1767.    W.  F.  Willcox  and  F.  S.  Cbum.  50  cents. 

No.  40.    Farm  Ownership  and  Tenancy  in  the  United  States.    Edwabd 
Atkinson  and  L.  G.  Poytobs. 
Vital  Statistics  at  the  American  Public  Healtii  Association.    50  cents. 

VOL.  VI.    1898-2899.    Nos.  41^.    Pp.  398.    PRICE  $4U>o. 

No.  4X.    Obstacles  to  Accurate  Statistics.    James  H.  Blodgett. 
Uniformity  in  Census  Returns.    Joseph  K5b58I. 
Cost  of  Production  of  Com  and  Oats  in  Illinois  in  2896.    Nathan  A. 
Weston.  50  cents. 

No.  43.    Concentration  in  Pig-Iion  and  Coal  Production.    E.  W.  Pabkeb. 

The  Annual  Statistics  of  Manufactures  in  Massachusetts.    HobacbG. 

Wadun.  ^      50  cents. 

No.  43.    Comparative  Statistics  of  Railroad  Rates.    Hbnbt  H.  Swain 

Comparative  Statistics  of  Railroad  Service   under  Different  Kinds 

of  Control.    C.  £.  Pbevet.  50  cents. 

No.  44.    Considerations  in  Gathering  Forestiy  Statistics.    B.  E.  Febnow. 

50  cents. 

No.  45.    Contributions  to  the  Study  of  Wage  Statistics.    Chablbs  J. 
Bullock. 
A  Year  of  State  Deficits.    Wobthington  C.  Fobd.  50  cents. 

No.  46.    The  Growth  of  the   Population  of  Boston.    Fbedbbick  A. 

Bushee. 
Wage  Statistics  in  Theory  and  Practice.    Roland  P.  Falkneb. 
A  Comparative  Study  of  the  Statistics  of  Agriculture  of  the  Tenth 

and  Eleventh  Census.    N.  I.  Stone.  75  cents. 

No.  47.    Notes  on  Map  Making  and  Graphic  Representation.    W.  Z. 

RiPLET. 

The  Portuguese  Population  in  the  United  States.    Fbedbbick  L. 

Hoffman. 
Report  on  Uniform  Financial  School  Reports.  50  cents. 

No.  48.    Development  of  the  Plan  for  a  Census  of  the  World.    John 
HowABD  Dtnes.  50  cents. 

VOL.  Vn.    X900-X901.    Nos.  49-56.    Pp.  466.    PRICE  $4.00. 
Nos.  49, 50.    Statistics  of   College   and  Non-CoUege   Women.    Mabt 

RoBEBTS  SlflTH. 

The  Comparative  Accuracy  of  Different  Forms  of  Quinquennial  Age 

Groups.    Alltn  A.  Young. 
Aids  in  the  Use  of  Government  Publications.    Lucins  Page  Lane. 

75  cents. 

No.  51.    The  Registration  Laws  in  the  Colonies  of  Massachusetts  Bay 
and  New  Hymoutii.    Robebt  Ren£  Kucztnski. 
Tramps  and  wayfarers.  50  cents. 

No.  52.    Advertising  in  the  United  States.    Sidney  A.  Shebman. 

The  Practical  use  of  Vital  Statistics.    Fbedbbick  L.  Hoffman. 

75  cents. 
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No*  53-    Industrial    ConsoUdatioiis    in    the    United    States.     Luthsb 

CONANT,  Jr.  ^ 

The  Enumeration  of  Children.    Alltn  A.  Young.  75  cents. 

No.  54.    Some  Statistics  of  Recidivism  among  Misdemeanants  in  Boston. 

John  Koren.  75  cents. 

No.  55.    The  Statistical  Work  of  Silssmilch.    F.  S.  Cbum.  75  cents. 

No.  56.    Permanent  Census  Offtce.  75  cents. 

VOL.  Vm.    1902-1903.    Nos.  57-64.    Pp.  432.    PRICE  $4.00. 

No.  57.  Notes  on  the  Fraternal  Beneficiary  Corporations  Doing  Busi- 
ness in  Massachusetts.    Francis  £.  Forbes.  50  cents. 

No.  58.    What  is  the  Centre  of  an  Area,  or  the  Centre  of  a  Population? 
John  F.  Hayford. 
Element  of  Labor  in  Railway  Expenditure.    Andrew  L.  Horst. 

75  cents. 

No.  59.  A  Statistical  Study  of  the  Fatality  of  Typhoid  Fever  at  Dif- 
ferent Seasons.    C.-E.  A.  Winslow.  50  cents. 

No.  60.  The  Vital  Statistics  of  the  Census  of  1900.  Frederick  L. 
Hoffman.  75  cents. 

No.  6x.    The  Negroes  of  St.  Louis.    Liluan  Brandt.  75  cents. 

No.  62.  A  Statistical  Study  of  Patients  admitted  at  the  Connecticut 
Hospital  for  Insane  from  the  Years  z868  to  i90x.  Rollin  H. 
Burr.  50  cents. 

Nos.  63,  64.    Urban  and  Rural  New  England.    William  B.  Bailet. 

Sl.OO. 

VOL.  IX.    Z904-Z905.    Nos.  65-72.    Pp.  356.    PRICE  $4.00. 

No.  65.  The  Decrease  of  Consumption  in  New  England.  DR.  S.  W. 
Abbott. 

Index  Numbers  of  Prices.  50  cents. 

No.  66.    The  Negro  as  a  Peasant  Farmer.    Katharine  Coman. 

Census  Statistics  of  Special  Classes.    John  Koren.  50  cents. 

Nos.  67, 68.    The  Bread  and  Meat  of  the  World.    Yves  Gutot.     $1.00. 

No.  69.  Recent  Railway  Accidents  in  the  United  States.  Carroll  W. 
DoTEN.  75  cents. 

No.  70.    Methods  of  Measuring  the  Concentration  of  Wealth.    M.  O. 

LORENZ. 

Homicide  in  New  Hampshire.    Harrt  G.  Nutt.  75  cents. 

No.  71.    The  Birth-rate  in  New  Hampshire.    Allyn  A.  Younq. 
The  Growth  of  New  York  State  Census.    J.  H.  Middleton. 
The  Results  of  the  Practical  Abolition  of  Capital  Punishment  in 
Belgium.    Matnard  Shipley.  75  cents. 

No.  72.    Methods  of  Presenting'  Statistics  of  Wages.    W.  C.  Mitchell. 

50  cents. 

^VOL.  X.    1906^x907.    Nos.  73-80.    Pp.  538.    PRICE  $4.00. 

No.  73.  The  General  Death-rate  of  Large  American  Cities,  x87x-x904. 
Frederick  L.  Hoffman.  $1.00. 

No.  74.    The  World's  Recent  Production  of  Gold  and  its  Influence  upon 
Commodity  Prices.    Francis  B.  Forbes. 
A  New  Memod  of  Index-numbers  for  American  Commodity  Prices. 
FRANas  B.  Forbes.  75  cents. 
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No.  75.    Death-rate  of  the  United  States  in  1900.    Wai^^bbF.  Willcox. 

Methods  of  Dealing  witii  Birth-rate  Statistics.    Ed.  Cabboll  W. 

DoTEN.  75  cents. 

No.  76.  The  Determination  of  Racial  Stock  Among  American  Immi- 
grants.   RiCHABD  BoECKH.  50  cents. 

No.  77.    Some  Statistical  Problems  connected  with  the  World's  Stock 
of  Gold.    Francis  B.  Forbes. 
The    Massachusetts   Probation    System:    Its    Administration   and 

Operation. 
Homicide  and  the  Death  Penalty  in  Austria-Hungary.    Matnabd 

SmPLET. 

Statistics  of  Child  Suicide.    Arthur  MacDonaij>.  50  cents. 

No.  78.    Physical  Welfare  of  School  Children.  SI. 00. 

No.  79.    The  Dewey  Report  on  Wages  in  Manufacturing  Industries  in 

the  United  States.    A.  E.  James. 
The  Upper  East  Side:  A  Study  in  Living  Conditions  and  Migration. 

Mart  Louise  Mark. 
Some  Facts  about  the  Prison  Population  in  the   United  States. 

John  Korbn.  75  cents. 

No.  80.  Vital  Statistics:  Fifteen  Papers  read  at  the  Meeting  of  the 
Section  on  Vital  Statistics  of  the  American  Public  Health  Asso- 
ciation at  Atlantic  City,  October,  2907.  Sl.OO. 

VOL.  XI.    X908-1909.    Nos.  82-88.    Pp.  753.    PRICE  $4.00. 

No.  8x.  Address  of  Carroll  D.  Wright,  President  of  the  American  Sta- 
tistical Association,  at  its  Annual  Meeting  in  Boston,  Jan.  17,  x9o8« 

The  Outlook  for  Statistical  Science  in  the  United  States.  S.  N.  D. 
North. 

An  Interpretation  of  Certain  Statistical  Evidence  of  Concentration 
of  Wealth.    G.  P.  Watkins. 

The  Measurement  of  Social  Pressure.    Frankun  H.  Giddinb. 

The  Bill  for  the  Thirteenth  Census.    Walter  F.  Willcox.       Sl.OO. 

No.^8a.    Problems  of  Social  Statistics  and  Social  Research.    Frederick 

L.  Hoffman. 
City  Life  and  Male  Mortality.    J.  £.  Baker. 
The  Use  and  Misuse  of  Statistics  in  Social  Work.    Kate  Holladat 

Claqhorn. 
Strike  Statistics.    Ira  Cross. 
Federal  Census  Reports:  Statistics  of  Cities,   1905.    Edward  M. 

Hartwell.  Sl.OO. 

No.  83.    A  Statistical  Study  of  Infant  Mortality.     Edward  Buniobll 
Phelps. 
The  Statistical  Study  of  Causes  of  Destitution.    Gustave  Kleenb. 

75  cents. 

No.  84.  Uniformity  and  Co-operation  in  the  Census  Methods  of  the 
Republics  of  the  American  Continent.    S.  N.  D.  North. 

Occupation  Mortality  Statistics  of  Sheffield,  England,  2890-1907. 
F.  S.  Crum. 

Standardization  of  Housing  Investigations.    John  R.  Coicmonb. 

Devices  for  Avoiding  Error.    George  K.  Holmes. 

The  Cost  of  Miuiicipal  Government  in  Massachusetts.  Edward  M. 
Hartwell.  75  cents. 
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No.  85.    State  Pensioiis  and  AnnuitieB  in  Old  Age.    Fbedebick  L. 

Hoffman. 
Massachusetts    Savings-Bank    Insurance    and    Pension    System. 

Louis  D.  Brandbis. 
The  Work  of  the  Massachusetts  Commission  on  Old  Age  Pensions. 

F.  Spbnceb  Baldwin. 
The  Relation  of  Statistics  to  Economics  and  Sociology.    S.  N.  D. 

NOBTH.  Sl.OO. 

No.  86.    The  Life  and  Work  of  CarxoU  Davidson  Wright    S.  N.  D. 

North. 
The  Federal  Census  of  Occupations.    Wiluam  C.  Hunt. 
Statistics  of  Divorce.    Joseph  A.  Hill. 
Better  Statistics  of  Industrial  Mortality  for   the    United    States. 

Crbsst  L.  Wilbub. 
The  Teaching  of  Statistics.    William  B.  Bailet.  Sl.OO. 

No.  87.    The  Extent  of  Unemployment  in  the  United  States.    Scott 
Neabing. 
California  Vital  Statistics.    Alltn  A.  Young. 
Bibliography  of  the  Writings  of  Hon.  Carroll  D.  Wright,  1874-1908. 

50  cents. 

No.  88.    Industrial  Accidents  and  Industrial  Diseases.    Fbedbbick  L. 

HOFFUAN. 

Proceedings  of  the  Quarterly  Meeting  of  the  American  Statistical 

Association.  Washington.  D.  C,  September  24, 1909. 
Introductory  Remarks.    Karbt  T.  Newcomb. 
Census  Methods.    Hon.  E.  Dana  Duband. 
A  Statistical  Pilgrimage.    Cbbsst  L.  Wilbub. 
A  Study  of  New  England  Mortality.    Habbt  A.  Richabdb.      Sl.OO. 

VOL.  Xn.    Z9IO-I9XZ.    Nos.  89-96.    Pp.  854.    PRICE  $4.00. 

No.  89.  The  Findings  of  the  Massachusetts  Commission  on  Old  Age 
Pensions.    F.  Spenceb  Baldwin. 

Professor  Fisher's  Formula  for  Estimating  the  Velocity  of  the  Circu- 
lation of  Money.    David  Kinlit. 

Proceedings  of  the  Seventy-First  Annual  Meeting  of  the  American 
Statistical  Assbciation,  New  York,  December  27-30,  1909. 

The  Outiook  for  American  Statistics.    Walteb  F.  Willcox. 

Changes  in  Census  Methods  for  the  Census  of  19x0.  Hon.  £.  Dana 
Duband. 

The  Statistical  Basis  of  Budget-Making.    Hebican  A.  Mbtz.   Sl.OO. 

No.  90.    Derivation  of  the  United  States  Mortality  Table  by  Osculav 
tory  Interpolation.    James  W.  Gloveb. 
The  Age  Returns  of  the  Twelfth  Census,  1909.    William  B.  Bailet 

AND  JULITTS  H.  PaBMELEE. 

The  Social  Marking  System.    Fbanklin  H.  Giddingb. 

The  Necessity  of  the  Supervision  of  Weights  and  Measures.    Fbitz 

Reichmann. 

eanized  Labor  and  the  Recent  Advance  in  Prices.     Lewis  H. 


A  Formula  for  Drawing  Two  Correlated  Curves  so  as  to  Make  the 
Resemblance  as  Close  as  Possible.    Fbancis  Todd  H'Doubleb. 

$1.00. 

No.  91.    International  Crop-Reporting  Service.    C.  C.  Clabk. 
Railway  Statistics.'  Lewis  H.  Hanbt. 

Referenda  in  Massachusetts  and  Boston.    Edwabd  M.  Habtwbll. 
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AMERICAN 
STATISTICAL    ASSOCIATION 

NEW  SERIES,  No.  117.  JUNE,  1917. 

THE  UTILIZATION  OF  STATISTICS  IN  BUSINESS.* 

Bt  Julius  H.  Pahmelbe,  Ph.D.,  Statistician  Bureau  of  Raikoay 
Economics. 


INTRODUCTORY. 

Let  me  preface  this  paper  with  a  brief  quotation  from  West- 
ergaard's  treatise  on  ''Scope  and  Method  of  Statistics,"  which 
appeared  in  the  Quarterly  Publications  of  this  Association 
last  June.  ''A  prominent  feature  of  modern  statistics  is  the 
immense  development  of  the  field.  ...  In  the  future 
the  difficulty  will  be  not  so  much  in  gathering  material  as  in 
mastering  it,  in  digesting  all  these  masses  of  reports  which  have 
been  stored  in  the  archives  and  on  the  book-shelves  of  statis- 
tical offices." 

In  the  future  the  difficulty  will  be  not  so  much  in  gathering 
material  as  in  mastering  and  digesting  it.  These  words  strike 
a  definite  keynote  in  regard  to  the  modern  problem  of  statis- 
tics. A  good  digestive  apparatus  thoroughly  utilizes  the 
material  offered  to  it,  discarding  what  is  unnecessary  or  ill- 
adapted  and  reconstructing  what  is  useful  into  the  form  best 
suited  to  the  general  organism  of  which  it  is  a  function.  Simi- 
larly, the  statistician  of  today  must  utilize  the  material  at  his 
disposal  first  by  discarding  the  useless,  the  irrelevant,  and 
the  defective,  and  then  by  rearranging  the  remainder  into  the 
form  and  substance  best  suited  to  the  needs  of  the  organization 
with  which  his  interests  are  bound  up. 

Statistics  are  now  collected  and  compiled  on  every  conceiv- 
able subject  under  the  broad  heavens.    This  activity  is  carried 

*  Hpet  praented  at  the  ftnniul  meeting  of  the  American  Statietical  A«ooution«  Cehmibus,  OUo 
Deeember28,m6. 
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on  in  large  part  by  means  of  governmental,  but  in  part  also 
by  private  or  voluntary  organizations.  The  principal  problem 
of  today  is  to  utilize  the  great  mass  of  material  already  avail- 
able, together  with  what  is  constantly  being  added,  so  as  to 
make  it  of  the  greatest  service  to  society. 

Restricting  ourselves  to  the  question  of  statistics  as  utilized 
in  the  modern  business  world,  we  may  ask:  First,  what  or- 
ganizations collect  statistics  of  interest  to  business;  Second, 
what  use  is  actually  made  of  statistics  in  business  practice. 

By  "business"  I  mean  in  a  general  way  all  forms  of  effort 
put  forth  by  modern  society  primarily  and  directly  for  eco- 
nomic gain.  This  definition  excludes  such  activities  as  are 
devoted  to  general  informational,  political,  educational,  and 
scientific  purposes,  even  though  many  of  these  activities  may 
be,  and  some  undoubtedly  are,  of  indirect  service  to  business. 
In  other  words,  I  shall  confine  myself  strictly  to  the  direct 
and  conscious  efforts  of  the  business  world  to  secure  and 
utilize  statistical  information  for  its  own  economic  and  finan- 
cial benefit.  Even  thus  restricted,  the  field  presents  a  much 
greater  extent  than  could  possibly  be  covered  within  the  limits 
of  a  brief  paper,  and  I  shall  attempt  little  more  than  to  indicate 
the  several  lines  along  which  development  seems  to  be  tend- 
ing most  rapidly  today. 

ORQANIZATIONS  THAT  COLLECT  BUSINESS  STATISTICS. 

It  is  clear  that  the  primary  sources  of  information  of  service 
to  the  business  world  are  those  afforded  by  governmental 
agencies;  in  especial,  the  agencies  of  the  federal  government. 
Without  going  into  detail,  it  may  be  said  that  the  Depart- 
ments of  Commerce,  Agriculture,  and  the  Treasury,  and  the 
Interstate  Commerce  Commission,  are  the  principal  federal 
agencies  compiling  business  statistics,  although  we  must  not 
overlook  the  Department  of  Labor,  various  independent 
boards  such  as  the  Federal  Reserve  Board,  Federal  Trade  Com- 
mission, Farm  Loan  Board,  the  newly  created  shipping  and 
tariff  boards,  and  the  like.  My  effort  here,  however,  is  to 
indicate  the  compilation  activities  of  private  rather  than  of 
governmental  or  public  agencies.  The  nimiber  of  private 
agencies  is  legion,  and  can  be  discussed  briefly  only  by  gen- 
eral grouping. 
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First,  we  have  organizations  maintained  individually  or 
cooperatively  by  industrial  corporations,  whose  investiga- 
tions and  compilations  are  designed  to  cover  the  whole  of  the 
industry  in  which  the  particular  corporations  are  engaged. 
Perhaps  the  oldest  of  such  organizations  now  in  existence  is  the 
American  Iron  and  Steel  Institute,  which  was  established  in 
1855,  under  a  slightly  different  name,  and  has  published, 
statistical  reports  of  the  iron  and  steel  industry  ever  since. 
One  clause  of  the  constitution  adopted  in  1855  read  as  follows: 
"The  general  objects  of  this  association  shall  be  to  procure 
regularly  the  statistics  of  the  trade  both  at  home  and  abroad. " 
This  clause  was  retained  in  the  constitution  when  the 
American  Iron  and  Steel  Institute  replaced  the  older  associa- 
tion, and  fnay  be  found  there  today.  In  pursuance  of  this 
constitutional  provision  for  the  collection  of  statistics  of  the 
industry,  the  secretary  of  the  association  compiled  in  1859 
a  guide  to  the  ''iron  works  and  iron  ore  mines  of  the  United 
States. '*  This  was  the  only  available  compilation  of  data 
regarding  American  furnaces,  rolling  mills,  forges,  and  steel 
works  imtil  1879,  when  the  association  published  the  first 
edition  of  its  directory  to  the  iron  and  steel  works  of  the 
United  States,  which  has  been  reissued  from  time  to  time, 
down  to  the  present  year.  The  American  Iron  and  Steel 
Institute  in  1913  established  a  statistical  bureau,  which 
issues  annual  statistical  reports  covering  the  production, 
imports  and  exports,  and  prices  of  iron  and  steel,  iron  ore, 
coal  and  coke.  In  addition,  the  bureau  issues  bulletins  from 
time  to  time  giving  current  statistics  of  production  of  pig  iron, 
steel  ingots  and  castings,  steel  rails,  nails,  pipe,  plates,  etc. 

I  have  described  the  statistical  work  of  the  Iron  and  Steel 
Institute  in  some  detail,  both  because  it  is  probably  the  oldest 
existing  organization  of  the  kind,  and  because  it  covers  the 
field  represented  by  its  industry  in  an  unusually  complete  and 
satisfactory  manner.  Cooperative  statistical  bureaus  or 
organizations  of  some  kind  are  maintained  in  a  number  of 
other  industries,  besides  that  of  iron  and  steel  manufacture. 
The  form,  organization,  and  title  of  these  bureaus  vary  consid- 
erably from  industry  to  industry,  but  they  have  this  one 
feature  in  common:  they  collect  and  compile  statistics  dealing 
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with  their  respective  industries.  Such  bureaus  or  offices 
exist  in  the  electric  railway  industry;  among  life  insurance 
corporations;  and  in  the  steam  railway  industry.  In  addi- 
tion, a  number  of  national  associations  repj'esenting  particular 
industries  have  among  their  aims  the  collection  and  dissemi- 
nation of  statistical  data  regarding  their  respective  activities. 
In  especial,  I  would  mention  the  American  Forestry  Associa- 
tion, which  compiles  forest  statistics;  the  United  States 
Brewers'  Association,  which  publishes  a  yearly  handbook  on 
the  status  of  the  trade;  the  American  Foundrymen's  Associa- 
tion, organized  in  part  to  collect  all  proper  information  con- 
nected with  the  foundry  business;  the  American  Mining 
Congress,  which  strives  to  disseminate  information  in  relation 
to  miningi  metallurgy,  and  allied  industries;  the  Copper  Pro- 
ducers' Association,  which  compiles  copper  statistics;  the 
American  Water  Works  Association,  the  National  Association 
of  Cotton  Manufacturers'  which  collects  and  imparts  infor- 
mation relating  to  the  cotton  industry;  the  Street  Railway 
Association  of  the  State  of  New  York,  organized  for  the  ac- 
quisition and  dissemination  of  experimental,  statistical,  and 
scientific  knowledge  relating  to  the  construction,  equipment, 
and  operation  of  street  railways. 

Among  the  statistical  offices  created  by  and  among  the 
steam  railways  are  two  committees  of  the  American  Railway 
Association,  one  on  relations  between  railroads  and  the  other 
on  accident  statistics.  The  first  of  these  conamittees  was 
created  in  1907  and  has  been  publishing  statistics  of  freight 
car  surpluses  and  shortages  ever  since  that  date;  also,  a  part 
of  the  time,  statistics  of  freight  car  performance.  The  other 
committee  was  created  in  1915  for  the  purpose  of  making 
suggestions  for  the  improvement  of  the  methods  of  reporting 
and  compiling  statistics  of  railway  accidents.  Other  statis- 
tical bureaus  organized  by  the  railways  have  been  the  Special 
Conmiittee  on  the  Relation  of  Railway  Operations  to  Legis- 
lation, which  has  been  in  existence  since  1909  and  publishes 
statistics  of  laws  introduced  and  passed  by  state  legislatures 
each  year  relating  to  railway  operations;  the  Bureau  of  Rail- 
way News  and  Statistics,  maintained  in  Chicago  by  a  group 
of  railways,  which  has  been  in  existence  since  1904  and  which 
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compiles  annually  and  periodically  statistics  of  various  aspects 
of  the  railway  question;  the  Bureau  of  Railway  Economics, 
organized  at  Washington  in  1910  by  railways  of  the  United 
States;  whose  work  is  largely  statistical,  consisting  of  variouft 
publications  on  railway  revenues  and  expenses,  traffic,  stock- 
holders, comparative  railway  statistics  of  the  United  States 
and  foreign  countries,  wages,  equipment,  etc.  This  bureau 
also  compiles  statistical  exhibits  for  rate  cases,  wage  arbitra- 
tions, and  the  like,  and  prepares  statistical  material  on  various 
topics  as  the  result  of  special  inquiries. 

A  number  of  large  cooperative  bodies  of  business  men  also 
maintain  organizations  for  the  compilation  and  collection, 
or  in  some  cases  the  improvement,  of  business  statistics.  In 
this  class  is  the  Committee  on  Statistics  and  Standards  of 
the  Chamber  of  Commerce  of  the  United  States  recently 
created.  This  national  federation  of  local  bodies  of  business 
men — ^the  United  States  Chamber  of  Commerce — was  organ- 
ized in  April,  1912.  Among  other  functions  it  utilizes  the 
commercial  data  gathered  by  government  bureaus  by  direct- 
ing it  into  the  channels  to  which  it  is  immediately  applicable, 
and  analyzes  statistics  with  regard  to  the  production  and 
distribution  of  manufactures  at  home  and  abroad.  In  other 
words,  the  chamber  digests  and  adapts  existing  business 
information  to  the  needs  of  the  business  bodies  constituent 
to  it. 

In  the  second  place,  we  have  statistical  organizations 
established  and  maintained  by  individual  corporations. 
There  are  so  many  of  these  that  I  can  allude  only  briefly  to  a 
few,  which  may  be  regarded  as  representative  of  the  general 
situation.  First  of  all  may  be  mentioned  the  statistical  organ- 
izations of  various  brokerage  and  financial  firms,  including 
the  larger  banks  of  the  coimtry.  An  excellent  example  of 
statistical  organizations  maintained  by  banks  is  that  of  the 
National  City  Bank  of  New  York.  The  statistical  work  of 
that  bank  consists  primarily  of  the  preparation  of  statistical 
statements  in  response  to  calls  from  officers  of  the  bank  re- 
garding commercial,  financial,  and  industrial  conditions  in 
the  United  States  and  all  other  sections  of  the  world.  In 
addition,  there  is  prepared  each  week  a  statistical  analysis 
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of  the  import  and  export  trade  of  the  port  of  New  York. 
While  these  statements  are  prepared  primarily  for  the  officers 
of  the  bank,  they  are  also  supplied  freely,  in  the  interest  of 
foreign  commerce,  to  any  one  making  application  for  them. 

Other  large  banks  have  statistical  departments,  as  do  nearly 
all  of  the  important  banking  and  brokerage  houses  in  the 
large  cities.  Speaking  generally,  these  statistical  departments 
keep  track  of  occurrences  and  possibilities  in  the  industrial 
and  financial  field,  and  present  their  findings  in  general  or 
special  reports. 

Many  manufacturing  and  industrial  firms  have  departments 
that  compile  statistical  information  along  their  particular  lines. 
Among  organizations  which  have  done  this  are  banks;  broker- 
age and  banking  houses;  local  boards  of  trade,  chambers  of  com- 
merce, stock  and  produce  exchanges,  etc.;  life  and  fire  insur- 
ance companies;  telegraph  and  telephone  companies;  makers 
of  tires  and  tire  fabrics;  locomotive  manufacturers;  mercantile 
establishments  purvejdng  various  lines  of  goods;  construction 
companies;  makers  of  bank  note  paper;  hardware  and  brass 
manufacturers;  gas,  electric  light,  heat,  and  power  companies; 
cotton  and  silk  manufacturers;  street  and  intenu-ban  railways; 
pottery  makers;  manufacturers  of  farm  implements;  tobacco 
manufacturers;  makers  of  storage  batteries  and  general 
electric  equipment;  research  laboratories;  manufacturers  of 
soda  ash;  munitions  makers;  paper  pulp  makers;  taxicab 
companies.  This  is  only  a  partial  list,  chosen  more  or  less 
at  random;  yet  the  diversity  of  interests  represented  in  the 
list  clearly  indicates  the  extent  to  which  the  modern  business 
world  is  utilizing  statistics. 

Prominent  among  individual  corporations  that  have  es- 
tablished statistical  organizations  are  the  steam  railways  of 
the  United  States.  Hardly  one  of  the  larger  railways  but 
maintains  a  statistical  office  of  some  kind,  either  in  connection 
with  its  accounting  department  or  as  an  entirely  separate 
branch.  These  statistical  offices  usually  prepare  the  annual 
and  other  periodical  reports  required  by  various  govermental 
agencies;  many  of  them  compile  much  additional  information 
for  the  executives  in  charge  of  their  operations.  Some  of 
the  large  roads  carry  this  statistical  work  to  a  very  high 
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degree  of  detail  and  completeness.  From  these  the  list  shades 
down  to  roads  which  have  no  statistical  force  at  all,  so  called, 
yet  are  compelled  by  force  of  law  or  circumstances  to  do  a 
certain  amount  of  statistical  work. 

A  third  type  of  private  organization  engaged  in  compiling 
business  statistics  consists  of  the  group  established  primarily 
for  the  purpose  of  collecting  and  distributing,  in  digested 
form,  the  fuqdamental  statistics  of  the  business  or  financial 
world.  I  refer  to  the  statistical  or  ecomonic  services  that 
prepare  statistical  charts,  barometric  diagrams,  and  the  like, 
for  the  information  of  their  clients,  who  are  usually  business 
men  with  a  keen  interest  in  industrial  possibilities.  Business 
men  who  subscribe  to  these  services  are  often  of  the  class 
who  can  not  afford  to  maintain  a  separate  statistical  organ- 
ization, or  even  to  keep  a  statistician  on  whole  or  part  time, 
but  who  can  afford  to  pay  a  reasonable  annual  fee  for  such 
material  as  is  prepared  by  the  services. 

One  organization  of  this  type  has  been  doing  business  since 
1902,  and  another  since  1906,  although  the  larger  development 
of  this  kind  of  service  has  been  comparatively  recent.  If  I 
understand  the  underlying  principle  of  this  class  of  services 
aright,  it  is  that  business  conditions  move  in  cycles;  that  these 
cycles  are  not  of  uniform  length  or  duration;  yet  that  there 
are  certain  positive  signs  of  the  progressive  development  of 
each  cycle,  which  can  be  observed  only  by  means  of  a  careful 
charting  of  the  business  and  financial  situation;  that  by  ac- 
curate reading  of  these  signs  warning  can  be  given  of  coming 
events — whether  good  or  bad. 

Perhaps  a  brief  description  of  the  kind  of  work  done  by 
organizations  of  this  kind  will  give  the  clearest  impression 
of  their  nature,  and  the  significance  of  their  statistical  work.  • 
One  service  publishes  periodical  reports  designed  to  "give 
merchants,  bankers,  and  investors  carefully  collected  and  con- 
densed facts  about  business  and  finance."  Among  these 
reports  are  a  so-called  "weekly  barometer  letter,"  analyzing 
and  forecasting  fundamental  probabilities  in  business,  and 
indicating  the  position  of  business  and  finance  in  the  current 
cycle;  a  monthly  desk  sheet,  giving  basic  statistics  as  to  new 
building,  bank  clearings,  railway  operations,  crops,  etc.,  de- 
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signed  to  indicate  the  fundamental  condition  of  American 
business;  a  periodical  report  on  mercantile  and  conmiodity 
price  conditions. 

Another  service,  using  practically  its  own  words  to  describe 
its  activities,  brings  together,  in  a  barometer  chart,  composite 
cycles  indicating  the  actual  condition  of  business  and  finance 
and  forming  a  basis  for  forecasting  any  impending  change; 
serves  as  a  clearing  house  for  a  great  mass  of  statistical  data^ 
some  of  which  is  fundamental  and  some  only  of  record  signif- 
icance, but  all  of  which  can  be  and  is  applied  to  solve  the 
problems  of  business  men,  bankers,  private  investors,  and 
the  like;  compiles  and  analyzes  special  statistics  for  separate 
industries. 

Still  another  service  is  called  an  "investors*  service,"  which 
supplies  to  clients  a  number  of  periodical  statistical  statements 
on  financial  conditions,  investments,  general  business,  rail- 
ways and  industrial  corporations,  and  the  like.  This  service 
also  issues  a  monthly  business  barometer,  based  on  the  belief 
that  "all  things  move  more  or  less  in  cycles,  and  to  under- 
stand these  cycles  involves  a  continuous  study  and  analysis 
of  fundamental  business  conditions.  *^ 

I  have  devoted  what  may  seem  like  a  disproportionate 
amount  of  attention  to  the  work  of  these  statistical  services 
or  clearing  houses,  not  because  I  am  in  any  way  interested 
in  their  welfare,  but  because  they  seem  to  be  making  an  effort, 
at  least,  to  live  up  to  the  Westergaard  motto  with  which  we 
opened  this  paper.  In  other  words,  they  are  taking  a  great 
mass  of  statistical  material  already  available,  gathered  by 
other  persons  or  organizations,  and  are  endeavoring  to  master 
and  digest  it,  so  as  to  be  of  the  greatest  service  to  the  greatest 
number.  The  work  of  all  organizations  of  this  sort  is  still 
necessarily  somewhat  in  the  pioneer  stage.  Part  of  their 
future  development  will  doubtless  come  from  the  internal 
growth  and  improvement  of  the  organizations,  themselves, 
and  part  from  a  greater  willingness  of  industrial  concerns 
to  furnish  figures  long  regarded  as  trade  secrets.  However 
it  may  come,  development  of  work  of  this  kind  appeals  to  me 
as  being  distinctly  along  the  line  of  making  business  statistics 
really  serviceable  to  society. 
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In  addition  to  services  of  the  kind  I  have  described,  there 
are  many  organizations  and  individuals  engaged  in  the  same 
sort  of  work,  although  on  a  smaller  scale.  Some  men  hold 
themselves  out  as  expert  compilers  or  statisticians,  consulting 
statistical  experts,  and  the  like.  In  much  of  this  work  there 
is  unquestionably  room  for  improvement;  but  there  is  definite 
promise  for  the  future  in  the  development  of  all  organizations 
designed  to  make  statistics  serviceable  to  the  business  world. 

UTILIZATION  OF  STATISTICS. 

We  come  now  to  the  second  branch  of  our  inquiry.  The 
first  dealt  with  the  growth  of  organizations  for  the  compilation 
of  business  statistics.  The  second  will  be  devoted  to  the 
use  actually  made  of  the  statistics  when  compiled. 

It  is  clear,  almost  without  reflection,  that  a  business  man  or 
corporation  will  use  statistics  to  guide  him  in  his  business 
decisions;  to  tell  him  when  to  expand  his  activities  and  when 
to  contract  them;  to  inform  him  in  what  sections  to  look  for 
the  safest  and  quickest  results  from  a  sales  campaign;  to  help 
him  decide  as  to  the  advisability  of  a  particular  proposition; 
in  fact,  to  guide  him  daily  in  the  various  decisions  that  are 
constantly  calling  for  attention. 

Further  reflection  will  make  the  possibilities  along  these 
lines  stand  out  even  more  definitely.  Suppose  we  illustrate 
these  possibiUties  by  a  few  concrete  examples  from  the  business 
world  of  today.  Take  for  example,  corporations  maintaining 
a  national  chain  of  stores,  such  as  the  United  Cigar  Stores, 
the  F.  W.  Woolworth  Company,  or  any  other  of  similar  nature. 
It  is  clear  that  these  corporations  must  keep  in  close  touch  with 
statistics  of  supply  and  especially  of  demand,  both  by  means 
of  reports  secured  direct  from  their  constituent  stores  and  by 
observation  of  general  market  and  purchasing  conditions. 
Going  a  step  further,  the  newly  organized  American  Interna- 
tional Corporation  must  now  have,  or  must  certainly  establish, 
a  statistical  organization  covering  not  only  the  situation  in 
the  United  States  but  also  the  whole  civiUzed  world  as  well. 
Again,  every  bank  and  banking  house  must  keep  in  touch 
with  business  and  financial  conditions  and  possibilities  by 
statistical    means.     Whether    banks    maintain    a   statistical 
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department  or  not,  they  are  increasingly  forced  to  keep  track 
of  the  future  by  means  of  statistics. 

Similarly,  all  business  and  mercantile  houses  keep  an  eye 
to  the  future  by  watching  the  business  barometer  for  their 
particular  line  of  activity.  A  certain  hardware  manufacturing 
corporation  of  the  middle  west,  for  example,  compiles  statis- 
tics of  crop  and  farm  conditions,  as  a  clue  to  the  purchasing 
power  of  the  agricultural  districts.  Trade  statistics,  banking 
and  financial  statistics,  agricultural  statistics,  and  the  like  are 
all  a  part  of  the  equipment  of  modern  business  houses. 

Perhaps  the  greatest  development  of  the  utilization  of 
business  statistics  on  a  large  scale  is  in  the  railway  industry. 
One  reason  for  this  is  the  immensity  of  the  industry,  and  the 
complexity  of  its  functions.  Another  is  the  character  of  the 
railway  organization,  the  necessity  of  its  activities  being 
spread  over  a  wide  area,  and  the  difficulty  of  keeping  in  touch 
with  all  parts  of  the  system  without  detailed  statistical  reports. 
Although  the  manager  of  a  large  industrial  plant  keeps  in  daily 
personal  contact  with  his  departmental  and  division  chiefs, 
a  railway  general  manager  has  his  territory  spread  over  thou- 
sands of  square  miles  of  area,  and  can  keep  in  touch  with  his 
plant  only  by  a  system  of  daily  reports.  Hence  arises  the 
detailed  reporting  methods  in  vogue  on  all  railway  systems, 
whereby  the  executives  receive  daily  statistical  reports  from 
their  subordinates,  covering  all  features  of  current  operations. 

A  friend  of  mine  tells  with  amusement  of  his  conversation 
with  a  railway*  official.  The  official,  in  describing  the  work 
done  by  the  various  men  in  his  organization,  said  the  division 
superintendent's  duties  consisted  in  reporting  to  the  general 
superintendent,  the  duty  of  the  general  superintendent  was 
to  report  to  the  general  manager,  the  general  manager  reported 
to  the  vice-president  in  charge  of  operations,  and  the  vice- 
president  reported  to  the  president.  "And  to  whom  does 
the  president  report,"  asked  my  friend.  "He  reports  to  the 
board  of  directors,"  was  the  reply.  On  the  face  of  it,  these 
railway  officials  expended  the  whole  of  their  energies  merely 
preparing  and  presenting  reports  to  their  chiefs  next  in  com- 
mand. As  a  matter  of  fact,  the  incident  has  significance  in 
showing  how  thoroughly  the  system  of  accurate  records  is 
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woven  into  the  warp  and  woof  of  the  railway  business,  and  to 
a  considerable  extent  of  other  industrial  activity.  No  official 
could  make  an  intelligent  report  to  his  superior  were  he  not 
himself  conversant  with  every  phase  of  his  work;  and  if  his 
own  work  is  going  wrong  at  any  point,  he  is  not  likely  to  turn 
in  a  report  until  the  matter  is  rectified.  In  other  words,  the 
necessity  of  reporting  daily  the  status  of  your  work  keeps  you 
alert  at  all  times  regarding  its  progress  and  its  effectiveness 

SUMMARY 

We  have  seen  to  how  great  an  extent  has  developed  the 
practice,  on  the  part  of  industrial  and  financial  organizations, 
of  establishing  statistical  offices  with  the  primary  object  of 
compiling  business  statistics  of  utility  in  their  work.  We 
have  seen,  further,  that  these  statistics  are  put  to  use  in  num- 
erous ways,  but  chiefly  as  guideposts  along  the  path  of  indus- 
trial development  and  progress.  These  guideposts  may 
serve  as  warnings  in  time  of  impending  stress  and  storm,  or 
as  incentives  to  development  during  periods  of  expansion  and 
optimism.  We  have  noted  the  fact  that  the  more  complex 
the  industry,  the  more  serviceable  is  a  system  of  statistics 
detailing  its  activities.  Especially  is  this  true  of  the  railway 
industry,  with  its  operations  spread  out  over  so  vast  an  area. 

Much  the  greater  part  of  this  statistical  development  has 
gone  on  during  the  past  ten  years.  No  one  who  has  been 
working  in  the  field  of  business  statistics  during  recent  years 
can  fail  to  have  been  impressed  by  the  tremendous  growth  in 
the  use  of  statistics  in  the  industrial  world.  The  statistical 
services  I  have  described  date  back  hardly  more  than  ten  years; 
they  have  come  into  being  as  the  result  of  a  definite  need  that 
has  only  recently  been  asserting  itself. 

Take  one  phase  of  statistical  growth  in  the  railway  world. 
The  use  of  statistics  in  a  wage  arbitration  was  hardly  thought 
of  ten  years  ago.  In  1910,  in  a  case  involving  the  switchmen 
of  a  group  of  railways,  the  employees  put  on  the  stand  an 
expert  statistician  armed  with  a  considerable  array  of  statis- 
tical exhibits.  From  that  time,  the  use  of  statistics  in  rail- 
way wage  arbitrations  has  grown  to  tremendous  proportions, 
costing  hundreds  of  thousands  of  dollars  in  a  single  arbitra- 
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tion,  and  running  the  whole  gamut  of  possible  subjects.  I 
do  not  unqualifiedly  endorse  this  particular  form  of  growth  in 
statistical  activity,  much  of  which  I  consider  wasteful  and 
useless,  but  am  merely  recording  it  here  as  a  matter  of  his- 
torical development.  My  emphasis  is  on  the  recent  and 
consistent  growth  of  this  kind  of  statistical  work.  Again, 
the  use  of  statistics  and  statistical  exhibits  in  railway  rate 
cases  has  been  greatly  developed  during  the  past  six  or  eight 
years. 

To  say  that  industrial  complexity  will  increase  with  the 
future  development  of  economic  activity  is  to  point  out,  in 
another  way,  the  growing  need  of  the  future  for  accurate  sys- 
tems of  statistical  records  and  compilations.  Along  what 
lines  the  development  will  proceed  is  beyond  the  scope  of 
the  present  discussion  to  conjecture;  suffice  it  that  the  develop- 
ment must  be  steady  and  effective  if  it  is  to  measure  up  to  the 
growing  need  for  accurate  infqrmation.  And  herein  lies  the 
mission  of  the  statistician  of  today  and  the  near  future:  So 
to  develop  the  statistical  methods  and  results  of  the  present 
that  they  may  meet  the  increasingly  complex  needs  of  future 
industry.  We  must  especially  train  ourselves,  as  students 
of  business  problems,  to  master  and  digest  the  material  made 
increasingly  available  to  us,  that  we  may  make  it  of  the  great- 
est utility  to  the  business  world  of  the  morrow. 
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THE  "RATW  CHART 

For  Plotting  Statistics. 

By  Professob  Ibvino  Fibheb,  YdU  University, 


COMPARING  TWO   BfAGNITUDES  BY  THEIR  DIFFERENCE  AND   BT 

THEIR  RATIO. 

In  the  last  few  years  there  has  been  a  great  increase  in  the 
appreciation  and  use  of  statistical  charts.  As  a  consequence, 
a  number  of  efforts  have  been  made  to  improve  the  technique 
of  graphic  representation  in  order  that  the  chart  may  convey 
its  message  more  quickly,  accurately,  and  unmistakably. 
Toward  this  end  Mr.  Willard  C.  Brinton  in  particular  has  put 
us  all  under  obligation.* 

In  the  present  article,  I  shall  describe  the  nature  and  ad- 
vantages of  one  form  of  chart  on  which  to  plot  a  statistical 
curve, — by  which  is  meant  any  curve  or  broken  line  showing 
the  different  numerical  values  of  a  statistical  magnitude  at 
different  periods  of  time.  This  chart  will  be  found  of  very 
great  assistance  when  the  only  object  or  the  chief  object  is  to 
display  and  compare  ratios.  It  may  therefore  be  called  the 
"ratio"  chart.t 

The  chief  reason  why  ratio  charting  has  not  yet  been  more 
widely  used  is,  I  believe,  that  its  extreme  simplicity  is  not  yet 
realized.  Those  who  have  mentioned  it  in  print  have  usually 
contented  themselves  with  stating  dogmatically  how  it  is  to 
be  used  without  explaining  the  whys  and  wherefores,  further 
than  that  its  spacing  is  ''  logarithmic  "  like  that  of  a  log- 
arithmic slide  rule.  But  most  persons  regard  logarithms  and 
slide  rules  as  a  species  of  magic  and  fight  shy  of  a  method,  the 
foundations  of  which  they  do  not  clearly  understand. 


•Through  the  pufaacttioD  of  hia  "Gnphie  Methodi  for  Pronating  FmU,"  New  York  (TW I 
Umq^mim  CompMiy),  1914,  371  pp.,  ftDd  through  th«  irork  of  the  Joint  Coamuttat  on  Standnvdi  for 
Graphic  Reprcaentation  which  grew  out  of  the  pobfiaation  of  hia  book. 

tl  am  not,  aa  J  originally  auppoaed,  the  firat  to  hit  on  tUa  limpk  dayiee,  akhoogli  H  ikill  NBiiai 
nhnoat  wholly  unknown  and  nnoaed  and  haa  navar  yet,  ao  lar  aa  I  know,  been  adaqoalaly  daaerjbad.  A 
bibliography  of  the  very  meagre  Bterature  on  the  aobjaetia  given  at  the  end  of  tUaartiala.  It  ia  there 
shown  that  the  method  in  eoaence  waa  uaed  aa  early  aa  1863. 
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The  object  of  this  article  is  to  make  the  construction  of 
the  ratio  chart  clear  to  any  reader  and,  at  the  same  time,  to 
point  out  in  some  detail  its  various  uses  and  advantages.  In 
doing  this  it  is  quite  unnecessary  to  use  even  the  concept  of 

logarithms. 

POP 


Mill, 


reARS 

FIO.    U.   FUTURE  HYPOTHETICAL  POPU- 
LATION OF  THE  UNITED  STATES.     OR, 
BINARY  OR  DIFFERENCE  METHOD. 
Equal  vertical  intervals  rroreaent  equal  statistical 

differences.    A  line  in  Moending  at  a  uniform  ratio  is 

curved.    Uniformity  is  therefore  not  evident  to  the 

«ye. 


POP 

IN 

MILL. 


We  may  compare  any  two 
magnitudes,  of  like  kind,  by 
means  either  of  their  differ- 
ence or  of  their  ratio.  In  the 
first  kind  of  comparison  "an 
inch  on  the  end  of  one's  nose" 
is  exactly  as  much  as  an  inch 
added  to  the  height  of  the 
Washington  Monument;  in 
the  second  kind  of  compari- 
son, on  the  other  hand,  ''an 
inch  on  the  end  of  one's  nose '' 
is  an  addition  of  about  40  per 
cent.,  or  as  much  as  220  feet 
added  to  the  height  of  the 
Monument. 

The  ordinary  chart  is  adap- 
ted to  difference  comparisons 
rather  than  to  ratio  compari- 
sons, whereas  the  statistician 
is  usually  concerned  with 
ratio  comparisons  far  more 
than  with  difference  compa- 
risons. 


CONVERTING  ORDINARY 
PLOTTING    PAPER. 

Fig.  IdC'd'' Standing  for 
"difference")  shows  an  ordi- 
nary plotting  chart;  that  is, 
a  chart  with  equal  vertical 
spacing,  labelled  for  popula- 
tion in  millions,  the  labelling 
being  for  equal  statistical  differences^  and  each  interval  of  verti- 


y£ARS 

no.    If.    THE  SAME.    RATIO  METHOD. 
Tlie  same  assumption.    Unif  onnity  is  here  evident 
to  the  eye,  being  represented  by  a  straight  line. 
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cal  ascent  representing  an  increase  of  10  millions  over  the  pre- 
ceding. 

Since  the  key-idea  of  the  ratio  chart  is  that  equal  vertical 
intervals  represent  equal  ratios  of  increase  instead  of  equal 
differences  of  increase,  it  may  also  be  constructed  from  ordi- 
nary cross  ruled  plotting  paper.  This  may  be  done  in  two 
steps,  (1)  labelling  the  existing  lines  and  (2)  interpolating 
new  lines.  The  first  step  is  to  label  the  existing  (equidistant) 
horizontal  lines  with  numbers  increasing  in  a  given  ratio. 

Fig.  1  r  ("r"  standing  for  "ratio'O,  shows  a  ratio  chart 
made  from  ordinary  ruled  paper  simply  by  labelling  the  hori- 
zontal lines  for  ratios,  each  interval  of  vertical  ascent  now  rep- 
resenting an  increase  of  10  per  cent,  over  the  preceding. 
That  is,  while  the  first  chart  is  labelled  vertically,  100,  110, 
120,  130,  140,  150,  160,  170,  180,  190,  200,  etc.  (each  number 
being  10  more  than  the  one  below)  the  second  chart  is  labelled 
vertically,  100,  110,  121,  133,  146,  161,  177,  195,  etc.*  (each 
nimiber  being  10  per  cent,  more  than  the  one  below). 

The  ratio  method  consists  simply  in  plotting  any  statistical 
curve  by  using  the  labels  f  of  Fig.  1  r  instead  of  those  of  Fig.  1  d. 

Thus,  let  us  plot,  say,  the  (imaginary)  population  of  the 
United  States  in  millions,  beginning  with  100  millions  in  1910 
and  assuming  an  increase  of  10  per  cent,  every  decade.  Since 
all  increases  of  10  per  cent,  are  represented  in  Fig.  1  r  by  equal 
vertical  distances,  it  is  clear  that  the  curve  representing  popu- 
lation, i.  e,,  connecting  the  series  of  points  in  Fig.  1  r  lying 
diagonally  on  the  cross  lines,  will  be  a  straight  line. 

Thus  we  see  the  first  merit  of  the  ratio  method  of  charting 
the  growth  of  a  statistical  magnitude:  uniformity  in  the  per- 
centage rate  of  growth  is  pictured  by  straightness  in  the  plotted 
line. 

On  the  other  hand,  in  the  ordinary  or  difference  chart,  such 
as  that  of  Fig.  1  d,  the  same  population  growth  will  be  repre- 
sented by  an  ''exponential  curve"  and  its  uniformity  of  per- 

*If  we  Mrry  the  iramben  backward,  thtt  below  100  win  be  91  (for  91:100::10:n);  that  next  below  91 
win  be  83;  and  w  on,  indefinitely,  down  to  any  number,  however  sniaS,  except  aero.  Evidently  we  oaa 
approaefa  as  near  to  lero  aa  we  pleaae  but  aero  iteelf  reeedee  into  a  bottomleai  pit;  there  is  no  base  or  aero 
fine. 

fOf  course  in  the  ratio  ohart  as  in  the  difference  chart  the  numbering  may  be  macnified  or  reduced  in  any 
ratio.  Thus  instead  of  the  numbers  100. 110, 121.  etc.,  we  may  substitute  1.00,  1.10.  1.21  or  .100,  .110, 
.121.  etc.,  etc. 
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centage  rate  of  growth  is  altogether  lost  to  the  eye.     In  fact 
the  uninitiated  are  apt  to  be  misled  and  to  falsely  infer  from 

such  a  curve  that  the 
rate  of  growth  is  in- 
creasing. 


FIG.  2d.  SHOWING  GEOMETRICAL  (A)  AND  ARITH- 
METICAL CB)  PROGRESSIONS.  DIFFERENCE 
METHOD. 

A  line  (A)  MwmHIng  at  a  uniform  ratio  in  equal  periods  of 
time,  that  is,  in  geometrical  proaresnon  is.  curved  (upward). 
A  line  (B)  aseendonf  by  eciual  dfflerenoes  ^n  equal  periods  of 
time,  that  is.  in  arithmetical  progression,  is  straight.  Note 
that  vertical  intervals  increaams  in  geometrical  progreanon 
(see  the  li|^t  figures)  are  unequally  i 
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FIG.  2r.  THE  SAME.  RATIO  METHOD. 
A  line  (A)  ascending  at  a  uniform  ratio  in  e^ual  periods 
of  time,  that  is.  in  geometrical  progression,  is  straight. 
A  Ibe  (B)  ascending  by  equal  differences  in  equal  periods 
of  time,  that  is.  in  arithmetical  progression,  is  curved 
(dofwnward) .  Note  that  the  vertical  intervals  increasing 
in  geometrical  progression  (see  the  light  figures)  are 
equMty  spaced. 


The  omissioD  of  these  lines  causes  the  plotting  paper  to  present 
eyclical  spacing  (Fig.  3  r). 


RERULINO   THE   RATIO 
CHART  SO  OBTAINED. 

But  the  Fatio  chart, 
as  described  above,  is 
not  very  convenient 
for  plotting  points  be- 
tween the  ruled  lines, 
because  so  few  of  the 
labels  are  round  num- 
bers. To  make  a  full 
fledged  ratio  chart, 
new  horizontal  lines 
need  to  be  interpo- 
lated, at  their  proper 
places,  corresponding 
to  the  round  numbers 
120, 130, 140, 150,  etc. 
(Fig.  2  r)  and  the  orig- 
inal equi-distant  ones 
should  be  erased.* 
The  contrast,  then,  be- 

*Plotting  paper  for  ratio  oharti 
may  now  be  obtained  ready-made 
from  a  few  eommercial  firms,  the 
Educational  Exhibition  Company, 
36  Custom  House  street,  Providenoe, 
R.  I.,  John  Wenael,  63  West  107th 
Street,  New  York  aty,  Keoffel  and 
Ehser  Company,  127  Fulton  Street, 
New  York  aty,  and  the  Standard 
Graph  Co.,  32  Union  Square,  New 
York  City. 

The  uneciuaOy  spaced  horisontal 
lines  shown  in  Fig.  2  r  beoome  more 
and  more  erowded  together  as  wt 
aaoend,  until  it  becomes  neeessary,  or 
advisable,  to  omit  some  of  them, 
the  appearance  of  an  intermittent  or 


Digitized  by 


Google 


17]  The  "Ratio''  Chart.  681 

tween  the  ratio  chart,  and  the  ordinary,  or  difference,  chart, 
is  simply  one  of  spacing,  the  ratio  chart  (as  in  Fig.  2  r)  hav- 
ing the  numbers  120,  130,  140,  etc.  unequally  spaced  whereas 
the  difference  chart  (as  in  Fig.  2  d)  has  these  same  numbers 
equally  spaced. 

The  above  description  of  a  method  of  forming  a  ratio  chart 


FIG.    8r.    SCALES  OF  ELEVATIONS  AND  SLOPES.    RATIO  METHOD. 

Showing,  %i  the  left,  the  elevatione  (and  depranoDB},  repreKnting  yarious  ratios  of  increaae  (or  deereaw), 
and  ihowuig,  at  the  ni^t,  the  slopes  representing  various  per  annum  rates  of  increase  (or  decrease). 

will  serve  to  explain  its  nature  as  representing  equal  successive 
percentages  of  increase  by  equal  intervals  on  the  chart. 

In  Fig.  3  r  we  see  the  full  fledged  ratio  chart,  constituting 
a  ruling  arrangement  convenient  for  plotting.  To  familiarize 
the  reader  with  the  graphic  representation  of  ratios,  some  dark 
vertical  Unes  are  drawn.    These  show  how  far  up  to  go  to 
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represent  an  increase  respectively  of  10,  26,  50,  and  100  per 
cent,  (or  2-fold),  5-fold  and  10-fold;  whfle  the  next  lines  to 
the  right  show  how  far  down  to  go  to  represent  a  decrease  of 
10,  25,  50  (i.e.  *'half  of"),  and  90  per  cent.  Any  two 
points  on  the  chart,  however  far  removed  from  each  other 
horizontally,  if  the  vertical  interval  between  them  is  equal  to 
the  10  per  cent,  line,  will  be  such  that  the  statistical  magnitude 
represented  by  the  upper  point  will  be  10  per  cent,  greater 
than  that  represented  by  the  lower.  Again  the  line  repre- 
senting "100  per  cent,  increase, or  2  fold"  is  the  vertical  dis- 
tance between  any  two  points  on  the  chart  of  which  the  upper 
stands  for  twice  the  statistical  niunber  for  which  the  lower 
stands. 

The  reader  is  advised  to  verify  these  and  the  other  legends 
by  taking  any  two  points  at  random,  reading  the  figures 
opposite  them  in  the  margin  and  comparing  these  figures. 

He  may  also  familiarize  himself  with  the  sloping  lines  at  the 
right  ascending  respectively  at  the  rates  of  1,  2,  5,  10,  25,  50, 
100  per  cent,  five  fold,  and  ten  fold  per  annum,  as  well  as  those 
descending  at  the  rates  of  1,2,  5,  10,  25,  50,  and  90  per  cent, 
per  annum,  all  drawn  radiating  from  a  center  through  the 
appropriate  points  on  a  vertical  line  one  unit  to  the  right  of 
that  center. 

REPRESENTING     GROWTH     AT    A     CONSTANT,     OR    NEARLY 
CONSTANT,    RATIO. 

The  advantages  of  the  ratio  chart  over  the  difference  chart 
are  many.    They  may  be  seen  from  a  few  illustrative  examples. 

We  have  already  seen  (Fig.  1  r)  that  mere  straightness  of 
the  plotted  Une  indicates,  in  the  ratio  chart,  a  uniformity  in 
the  percentage  rate  of  growth,  whereas  in  the  difference  chart 
such  uniformity  is  represented  by  an  exponential  curve  (Fig.  Id). 

In  Fig.  2  d  and  Fig.  2  r  the  same  lines  are  repeated  and 
labelled  A.  The  line  A  represents  a  imiform  percentage  rate 
of  growth.  It  is  an  exponential  curve  in  the  difference  chart 
(Fig.  2  d)  and  a  straight  line  in  the  ratio  chart  (Fig.  2  r). 

For  contrast  a  straight  line  B  is  drawn  on  the  difference 
chart  (Fig.  2  d).  Its  straightness  signifies  little — merely  that 
the  same  absolute  difference  is  added  each  year.    But  the 
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same  absolute  difference  is  a  decreasing  percentage  rate  of 
growth  and  this  fact  is  clearly  interpreted  in  the  ratio  chart 
(Fig.  2  r).  We  may  say  that  the  chief  or  typical  contrast 
between  the  two  charts  is  that  a  straight  line  represents  in 
the  one  an  arithmetical  progression  and  in  the  other  a  geomet- 
rical progression;  which  is  only  another  way  of  saying  that  it 


no.    44.    UNIFORM  PERCENTAGE  RATE.    DIFFERENCE  METHOD. 
GBiowiog  ufldomeM  of  curve  tX  extreme  ends;  also  showing  how  to  compare  peroentage  slopes  at 
diffevent  points  by  oomparing  (inyersely)  the  subtangents  for  these  points.  See  p.  596. 

represents  a  progression  by  equal  differences  in  the  one  and 
by  equal  ratios  in  the  other. 

A  serious  fault  in  the  difference  method  is  that,  in  a  curve 
of  rapid  growth,  the  difference  chart  is  useful  only  in  the  middle 
portion.  At  the  extreme  left  such  a  curve,  e.  g,,  an  exponential, 
or  uniform  percentage,  curve  (as  in  Fig.  4  d)  becomes  almost 
indistinguishable  from  a  horizontal  line  and  at  the  extreme 
right  it  becomes  almost  indistinguishable  from  a  vertical  line. 
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At  either  extreme  no  eye  can  estimate  the  percentage  rate  of 
growth  although  that  rate  may  not  be  different  from  the  rate 
in  the  middle. 

A  vast  number  of  statistical  charts  represent  rapid  and  long 
continued  growth, — the  statistics  of  a  prosperous  business 
plotted  from  the  beginning;  the  statistics  of  a  growing  country; 
the  statistics  of  new  inventions.  We  have  merely  to  mention 
any  such  familiar  examples  as  statistics  of  population,  wealth, 
crops,  mining,  manufacturing,  railway  mileage,  telephones, 
automobiles,  bank  deposits,  new  building,  sales  of  stocks,  war 
debts  and  other  magnitudes  rapidly  increasing  since  the  war 
began,  in  order  to  realize  the  thousands  or  rather,  probably, 
the  millions  of  statistical  charts  which  have  been  constructed  of 
this  kind,  most  of  which  are  nearly  useless  at  either  end. 

Thus  Fig.  5  d  represents  the  actual  growth  of  the  population 
of  the  United  States.  The  reader,  however  discerning  or 
experienced,  cannot  discover  by  mere  ocular  inspection  of  this 
curve  whether  the  increase  at  the  end  is  faster  or  slower  than 
at  the  beginning.  Fig.  5  r,  on  the  other  hand,  shows  the  facts 
desired  at  a  glance.  It  shows  a  uniform  rate  of  growth  be- 
tween 1790  and  1860  and  slight  but  evident  changes  since  the 
last  named  date. 

One  great  advantage  of  the  ratio  chart  is  in  forecasting. 
Usually,  in  business,  we  forecast  by  assuming  a  certain  ratio  of 
growth.  In  the  ratio  chart  we  have  simply  to  draw  a  straight 
line;  usually,  in  fact,  merely  to  produce  the  one  already  drawn 
representing  the  rate  experienced  in  the  past. 

One  method  by  which  users  of  the  ordinary  chart  have 
attempted  to  meet  its  shortcomings  in  representing  statistics 
of  rapid  growth  is  first  to  draw  a  "  growth  axis, "  or  exponential 
curve  [such  as  that  in  Fig.  1  d,  Fig.  2  d  (curve  A),  or  Fig.  4  d] 
ascending  at  the  average  rate  of  growth  of  the  statistics  imder 
consideration;  then  calculate  the  per  cents,  of  deviation  each 
year  from  this  ''growth  axis";  and  finally,  plot  these  devia- 
tions on  a  separate  chart. 

This  procedure,  however,  involves,  in  addition  to  charting 
the  original  statistical  figures,  much  subsidiary  calculation  and 
charting;  and  the  results,  when  obtained,  are  not  as  exact  as 
the  results  obtainable  more  easily  by  the  ratio  method. 
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the  eye. 


COMPABING    CURVES. 


If  we  wish  to  compare  the  growth  of 
population  in  two  countries  of  different 
sizes,  such  as  Canada  and  the  United 
States,  the  ordinary  or  difference  plots, 
of  which  we  shall  assume  that  AA'  and 
BB'  in  Fig.  6  d  are  small  sections  for  a 
given  year,  will  give  the  impression  that 
the  upper  curve,  i.  e.,  that  for  the  larger 
country,  is  ascending  at  a  much  faster  ratio 
than  the  lower,  i.  e,,  that  for  the  smaller 
country.  Few  would  suspect  that  the  two 
lines  A  A'  and  BB'  represent  precisely  the 
same  percentage  rate  of  growth. 

In  Fig.  6  r,  on  the  other  hand,  the 
equality  of  these  same  two  rates  of 
growth  is  clearly  indicated  by  the  paral- 
lelism of  the  two  lines  AA'  and  BB'. 

Again,  if  the  plots  of  the  two  popula- 
tions appear  as  in  Fig.  7  d,  most  persons, 
observing  the  parallelism  of  the  two  lines, 
would  jump  to  the  conclusion  that  the 
two  populations  are  growing  at  the  same 
percentage  rate.  The  fact  is  that  the 
lower  line,  AA',  is  ascending  at  a  greater 
percentage  rate  than  the  upper,  BB\ 
The  ratio  chart  (Fig.  7  r)  shows  this  at 
s,  glance. 
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FIG.  6r.  EQUAL  RATES 
OF  GROWTH  EVIDENTLY 
EQUAL.  RATIO  METHOD. 
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In  the  diflference  chart,  in  order  to  make  even  a  rough  eye- 
estimate  of  the  comparative  percentage  rates  of  growth  of  A  A' 
or  BB'  (Fig.  6  d  or  Fig.  7  d),  we  must:  (1)  note  the  position  of 
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the  zero  or  base-line,  XX' '^  (2)  mentally 
compare  A'X'  with  AX  and  jB'X'  with 
BX\  and  (3)  compare  the  two  compari- 
sons. 

Such  mental  operations  are  diflScult, 
irksome,  and  inaccurate,  especially  if,  as 
is  not  uncommon,  the  base  or  zero  line 
has  been  omitted  in  order  to  economize 
space.  Furthermore  they  involve  shut- 
ting our  eyes  to  the  slope  or  steepness 
of  the  lines  AA'  and  BB',  the  very 
feature  which  first  attracts  attention. 

Often,  in  fact,  the  bottom  part  of  the 
chart,  containing  the  base  line,  is  cut  oflF, 
and  sometimes,  instead  of  using  the  same 
base  line  for  two  curves  on  the  same  chart  the  draughtsman 
will  bring  one  curve  nearer  the  other  by  using  two  separate 
base  lines.  In  either  event  the  result  is  misleading  or  confusing 
and  in  such  cases  it  is  almost  hopeless  to  obtain  any  clear  idea 


FIG.  It.    UNEQUAL  RATES 
OF  GROWTH  EVTOENT- 
LT    UNEQUAL.      RATIO 
METHOD. 
The  two  segments  are  here  of 

different  slopes  and  the  steeiwr 

slope  indicates  the  greater  rate 

of  growth. 
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FIG.    8f.    THE  SAME.    RATIO  METHOD. 
The  oompariaon  between  A  and  B  hwe  exactly  repreeenta  the  facts,  showing  only  a  funt  resemblance,  in 
marked  oontraat  with  the  firat  companion  in  the  preceding  figure. 
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of  the  comparative  percentage  growths  except  by  recourse  to 
tedious  arithmetical  computations.  Thus  in  Fig.  8  d  the 
curves  A  and  B  seem  to  be  exactly  similar.  But  they  are  far 
less  similar  than  they  appear;  for  the  curve  A  is  relative  to  a 
remoter  base  than  the  curve  B.  If  plotted  on  the  same  base 
and  scale  as  B,  the  curve  A  becomes  A'  and  its  similarity  to  B 
is  greatly  diminished.  But  even  this  degree  of  similarity  is 
greater  than  the  statistics  warrant,  as  we  see  when  using  the 
ratio  chart  (Fig.  8  r).  This  shows  the  exact  degree  of  simi- 
larity of  the  two  curves  A  and  B  which  turns  out  to  be  very 
small.  Thus  the  ratio  chart  is  an  effective  means  of  avoid- 
ing juggling  with  statistics  through  base-selection  or  scale- 
selection. 

Fig.  9  d  and  Fig.  9  r,  taken  from  a  brief  article  of  mine  in 
the  New  York  Times  Annalist  of  March  17,  1917,  show  a  type 
of  error  opposite  to  the  foregoing,  and  one  taken  from  actual 
statistics.  Fig.  9  d  gives  the  impression  that  the  prices  of 
breadstuff s  have  fluctuated  less  than  the  prices  of  ''all  com- 
modities. "  On  the  ratio  chart,  however,  as  shown  in  Fig.  9  r, 
although  exactly  the  same  numbers  are  plotted,  it  is  seen 
that  breadstuffs  have  actually  fluctuated  a  trifle  more  violently 
than  "all  commodities." 

For  comparing  in  detail  any  two  curves  on  ratio  charts, 
such  as  those  in  Fig.  9  r,  we  may  do  what  we  have  just  seen  is 
not^properly  permissible  on  a  difference  chart, — ^we  may  move 
bodily  either  curve,  the  upper  curve  downward  or  the  lower 
curve  upward,  until  the  two  are  close  together.  Then  the 
various  degrees  of  parallelism  or  divergence,  at  various  periods 
of  time,  may  be  seen  with  the  utmost  clearness.  This  is  done 
in  Fig.  10  r.*  Such  close  comparison  will  usually  give  quickly, 
through  the  eye,  a  better  practical  picture,  I  think,  of  the 
degree  of  correlation  and  certainly  of  the  location  of  the  corre- 
.lation,  than  can  be  obtained  even  by  laborious  calculations  of 
coefficients  of  correlation. 

Index  numbers  with  widely  different  bases,  such  as  those  of 
Sauerbeck  and  of  the  United  States  Bureau  of  Labor,  if  plotted 
on  difference  charts  without  especially  selecting  the  scales  or 
without  multipl3ring  or  dividing  by  suitable  constants,  appear 

*The  scale  on  the  right  appliei  to  the  lomr  eurre,  that  on  the  left  to  tha  upper. 
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far  more  diflferent  from  each  other  than  they  really  are. 
Ratio  plotting  will  show  their  exact  similarities  and  differences. 

As  was  said  at  the  outset,  difference  charts  are  useful  when 
difference  comparisons  are  wanted.  Not  only  are  such  cases 
rare,  however,  but  often  difference  comparisons  between  curves 
are  meaningless,  and  ratio  comparisons  are  alone  possible. 
This  is  the  case  when  two  curves  represent  inconunensiu'able 
magnitudes  as,  for  instance,  when  a  curve  of  railway  gross 
receipts  is  compared  with  one  of  population  or  one  of  the  cir- 
culation of  money  with  one  of  the  price  level.  In  such  cases 
difference  plotting  involves  a  very  dangerous  discretion  in 
selecting  the  scale  and  the  base  in  order  neither  to  exaggerate 
nor  to  understate  the  degree  of  correspondence.  For  instance, 
the  close  similarity  in  the  recent  changes  in  the  money  in 
circulation  in  the  United  States,  on  the  one  hand,  and  the 
price  level,  on  the  other,  was  not  evident  to  me  until  I  plotted 
the  two  curves  on  a  ratio  chart  (Fig.  11  r).  This  similarity 
might  be  almost  overlooked  on  a  difference  chart  if  the  scales 
for  dollars  and  index  numbers  were  selected  arbitArily. 

One  special,  though  slight,  advantage  of  the  ratio  chart  is  in 
representing  more  clearly  than  in  the  difference  chart  the 
results  of  multipl3ring  or  dividing  a  statistical  series  of  numbers 
by  a  constant,  or  by  another  series,  and  in  exhibiting  the 
resultant  third  series  relatively  to  the  other  two.* 

ATTEMPTS  TO  MEND  THE  FAULTS  OF  THE  DIFFERENCE  CHART. 

One  attempt  to  secure  better  comparability  of  curves  in 
ordinary  plotting  is  that  customary  in  handling  index  numbers, 
— namely  to  reduce  all  prices  to  percentages  of  the  base-period 
price,  so  that  we  may  start  all  the  curves  at  an  even  100  per 

*In  detail:  (1)  to  multiply  or  divide  by  a  oanatant  any  Mriesof  nninbenplottodiiiaearveitinenly  to 
ehift  the  eurve  bodily  up  or  down  by  the  appropriate  constant  distance;  (2)  the  reoiprocalsCof  a  statistical 
series  plotted  in  a  eurve)ronn  a  seoond.curve  lyinxnetrieal  (rebtiTdy  to  the  unity  fine)  to  the  first  onnre;  la 
other  words  two  curves  representing  redproeal  numbers  are  sneh  as  to  eoinoide  if  the  chart  is  folded  over 
the  unity  fine;  thus  a  plot  representing  an  index  number  of  priees  wifi  be  the  enot  reverse  of  that  repre- 
sentmg  the  purohaang  power  of  money,  the  one  sscmwfing  irtienever  the  other  descends  and  at  the  sune 
angle;  (3)  the  curve  formed  by  plotting  the  prodnots  of  two  series  wiH  be  snofa  that  its  distaaees  fron 
the  unity  fine  wiD  be  the  sum  of  the  differenees  of  the  other  two  from  that  fine;  (4)  analogously,  ft  quo- 
tient of  two  curves  is  distant  from  the  unity  fine  the  afference  of  their  distsaoes  (i.  s^  distsnee  of  the 
dividend  curve  less  that  of  the  divisor  curve).  Thus  if  we  plot  a  enrve  of  aores  per  espiia  of  wheal 
lands  and  another  of  bushels  per  acre  and  then  plot  the  curve  of  their  products,  <.s^  of  bushels  per  capita, 
the  three  curves  wifi  be  seen  to  be  related  as  just  described;  the sune  would  apply  to  fauks  mmbenof 
prices,  of  wages,  and  of  purchasing  power  of  waget  Creal  waget**). 
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cent.  If  the  curves  do  not  greatly  diverge  this  gives  approx- 
imately correct  results.  But  it  is  a  makeshift  method  and 
never  gives  the  absolutely  exact  comparisons  of  the  ratio 
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no.    llr.   MONET  AND  THE  PRICE  LEVEL.    RATIO  METHOD. 
Showing  the  exMt  degree  in  wfaidi  the  price  levd  in  the  United  Stetcf  hM  ffautoat^ 
thetmotintof  moneyinoircuhition.    Since  the  ww,  there  hae  been  »  ckiie  eoReq>ondenoe,  diangee  in  tht 
priee  level  following  changes  in  money  by  two  or  three  months. 

method;   and;  after  the  curves  have  diverged  considerably, 
their  correct  comparison  becomes  difSicult. 
Another  method  is  that  suggested  by  Professor  Alfred 
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Marshall.  It  consists  in  making  a  special  geometric  con- 
struction.* But  recourse  to  geometric  construction  is  slow 
and  inexact  and  does  not  appeal  to  the  eye. 

As  a  matter  of  fact,  users  of  charts,  when  seeking  percentage 
comparisons,  are  apt  simply  to  read  off  the  four  niunerical 
figures  opposite  the  various  points  (as  A  and  A'  and  B  and  ff 
in  Fig.  6  d  or  Fig.  7  d)  and  compute  arithmetically  the  two 
perbentage  rates  of  increase,  {%.  e.,  the  percentage  excess  of 
height  of  A'  over  A  and  that  of  B'  over  B) .  But  such  a  proce- 
dure is  nothing  less  than  giving  up  the  use  of  the  diagram  as 
a  diagram  and  using  it  merely  as  a  table  of  arithmetical  figures. 
A  diagram  is  supposed  to  interpret  figures  to  the  eye  and  to 
need  no  interpretation  itself  through  arithmetical  processes. 
When  it  does  need  such  interpretation,  it  fails  of  its  purpose 
as  a  quick,  clear,  convenient,  and  reUable  picture. 

Finally  we  note  that  the  foregoing  correctives  and  safeguards 
necessary  for  using  the  "difference"  method  correctly  are,  in 
actual  fact,  almost  invariably  neglected.  Practically  no  one 
uses  Marshall's  subtangent  comparison;  few  even  mentally 
measure  the  heights  of  points  above  the  base  line, — ^much  less 
mentally  reckon,  from  these  heights,  the  percentage  rates  of 
change;  few  even  notice  whether  the  base  line  is  inserted  or  omit- 
ted or  whether  there  are  different  base  lines  for  different  curves 
whose  inconsistency  needs  to  be  allowed  for;  growth  axes  are  sel- 
dom constructed;  few  make  any  effort  to  shut  their  eyes  to 
straightness  or  parallelism  in  order  to  avoid  being  misled  into 
assuming  uniformity  or  similarity  of  percentage  changes;  few, 
even,  use  a  diagram  as  a  table  of  figures. 

Professor  Marshall  says  of  the  ordinary  method  of  curve- 
plotting:  "Its  defects  are  such  that  many  statisticians  seldom 
use  it  except  for  the  purpose  of  popular  exposition,  and  for 
this  purpose,  I  must  confess,  it  has  great  dangers. "  t   A  business 

•  "  On  the  OnpUe  M«tiiod  of  StetktiM, "  JoUee  Vol.  of  the  Royd  SUtistied  8o^ 
1W  ha^  tmMhte  tbe  4Mepth«  dope  of  diArait  finM,  Mieb  u  AA' Mid  BB^ 

dnoetheBBliiieiio  tint  they  cot  the  biM  Mae.  If,  when  eoprodnoed.  they  ere  found  to  eat  the  faiMBiM 
»t  theeeme  point,  eeie  the  eeaeinFSiE.6i,wfaete  they  both  fflitfttr,theiiweauiyknowthnttlMyhftTe 
the  Bune  percentage  elope.  If,eainIlg.7d,the9rdonoteutthebeaeliBemtheaBniepafait,theone«hidi 
onto  tiw  further  off  hae  the  flndbr  pvwBtige  nte  of  ineraeee  nnd  the  ntee  of  inefenae  per  aaamn  of  th^ 
two  finee  et  A  and  B  are  invenMy  proportionnl  to  the  diateneea  et  wfaieb  they  eat  the  baae  aa  maaaorad 
fromX.  Thoa  if.  in  Fig.  7  d,  Xr  ia  U/M  of  XZ  tiie  percentage  ehnnge  nt  il  la  90/14  of  tiwtatB. 
i«un.  in  Fig.  4  d  the  alopee  at  A  aadil'nn  ai|aal,aaXr«X'r'.   AU  of  tbeae  noulU  may  be  proved 


t '*0n  the  Graphic  Method  of  StotiaticB,"  Joomnl  of  the  Roynl  SUtiationi  Society.  18S5,  p.  261. 
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man  wbose  attention  was  recently  called  to  the  advantages  of 
the  ratio  chart  recharted  his  business  statistics  and  was  startled 
to  discover  how  he  had  been  misled  by  the  ordinary  method. 

After  such  a  severe,  but,  I  believe,  just,  indictment  against 
ordinary  or  ''difference"  plotting  it  may  be  asked  whether,  as 
usually  employed,  such  plotting  is  not  worse  than  useless.  It 
is  certainly  true  that  ordinarily  it  misleads  to  some  extent.  I 
have  sometimes  found  myself  hesitating  to  use  a  curve  in  a  pub- 
lication, because,  on  the  one  hand,  of  the  space  it  would  take  up 
if  the  base  line  were  inserted  and,  on  the  other,  of  the  mistaken 
impression  it  might  make  if  the  base  line  were  omitted. 

The  best  that  can  be  said  for  the  difference  method  is:  it 
always  shows  whether  there  is  an  increase  or  decrease;  it 
usually  displays  the  grosser  contrasts  at  a  glance;  the  base  or 
zero  line  gives  a  means,  lacking  in  the  ratio  method,  for  plotting 
zeros,  for  comparing  positive  and  negative  quantities,  and  for 
seeing  in  a  simple  and  self-evident  comparison  the  vertical 
elevations  of  points  in  a  curve  above  the  base  line. 

WATS    OP    UTILIZING    DIRECTION    IN    THE    RA.TI0    CHART. 

The  eye  reads  a  ratio  chart  more  rapidly  than  a  difference 
chart  or  a  table  of  figures.  We  may  recapitulate  what  most 
easily  catches  the  eye  as  follows: 

1.  If  we  see  a  curve  ascending,  and  nearly  straight,  we  know 
that  the  statistical  magnitude  it  represents  is  increasing  at  a 
nearly  uniform  rate. 

2.  If  the  curve  is  descending,  and  nearly  straight,  the  sta- 
tistical magnitude  is  decreasing  at  a  nearly  uniform  rate. 

3.  If  the  curve  bends  upward  the  rate  of  growth  is  increasing^ 

4.  If  downward,  decreasing. 

5.  If  the  direction  of  the  curve  in  one  portion  is  the  same 
as  in  some  other  portion  it  indicates  the  same  percentage 
rate  of  change  in  both. 

6.  If  the  curve  is  steeper  in  one  portion  than  in  another 
portion  it  indicates  a  more  rapid  rate  of  change  in  the  former 
than  in  the  latter. 

7.  If  two  curves  on  the  same  ratio  chart  run  parallel  they 
represent  equal  percentage  rates  of  change. 

8.  If  one  is  steeper  than  another  the  first  is  changing  at  a 
faster  percentage  rate  than  the  second. 
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9.  The  imaginary  straight  line  most  nearly  representing, 
to  the  eye,  the  general  trend  of  the  curve,  is  its  "growth  axis, " 
and  represents  the  average  rate  of  increase  (or  decrease) ;  and 
the  deviations  of  the  curve  from  this  growth  axis  are  plainly 
evident  without  recharting. 

10.  The  slope  of  the  imaginary  line  between  any  two  points 
on  a  curve  indicates  the  average  rate  of  change  between  the 
two. 

WAYS    OF    UTILIZING    ELEVATION    IN    THE    RATIO    CHART. 

The  preceding  relates  to  direction.  As  to  elevation,  the  eye 
can,  with  a  little  familiarity,  translate  vertical  elevation  into 
numerical  ratio;  for,  as  we  have  seen,  a  certain  elevation  re- 
presents a  10  per  cent,  increase,  another  a  100  per  cent,  in- 
crease, or  doubling,  etc.,  etc.* 

To  one  accustomed  to  using  the  difference  chart  the  use  of 
elevations  on  the  ratio  chart  may  at  first  be  confusing.  But 
only  a  few  minutes  are  necessary  to  learn  its  use;  and  this  use 
of  the  mere  elevation  for  measuring  the  ratios,  or  vertical 
distances,  between  any  two  points  between  the  two  magnitudes 
represented  by  those  points,  is  really  easier  and  more  exact  than 
the  more  self-evident  method,  in  the  ordinary  chart,  of  com- 
paring their  two  vertical  distances  from  the  base  line.t 

*  For  rougmjr  intarprtting  eleratioof  withoot  htving  to  r«td  lh«  maisinal  figiir«f  or  iMtiaio  dit- 
taoeei,  the  original  ayilem  of  equidiitant  horiioiitoli,  m  ihown  in  Fig.  1  r,  it  not  inoonv«nient.  At 
olutft  it  dirided  into  horiaontal  10  per  eent  bandt  and  the  eje  ean  appnudmateljr  reelMn  hov  far  any 
point  on  a  ttatittieal  oorre  it  vtrtieallf  above  any  oth«  point,— whetlier  one  band't  breadth,  or  two. 
or  any  fraotiooal  part,  and,  therefore,  whether  it  reptetenti  a  magnitade  10  per  eent  more,  or  10  per 
tent  flMTf  than  10  per  eent  more,  i  f .  21  per  oeat  more,  eto. 

fWe  may  alto,  if  we  widi,  make  moeh  more  exaet  eompariaont  than  thote  afforded  by  the  glanee  of  an 
core.  Wemayexaetlymeatareanytlopeaaohatthatofatange&ttoaeurvtatanypointortiMhaathatof 
aBatoomMetingaDytwopQintaootheearve.  Hut  may  be  done  m  aeoordaaee  with  the  eonttraetiont  of 
the  ra<Batbg  Bnet  m  Fig.  8  r;  by  drawing  a  line  pareDel  to  that  of  wfaieh  the  elope  b  deaired.  from  any 
eoDTeideiit  point  in  the  horiMmtal  fine  **10^  Let  thit  eat  thevertiealfineooeanittotheriilitof  taid 
point;  the  height  of  tUaintetaeetkm  above  (or  below)  line**  10**  meatorcoeiaeay  the  rate  of  ateent  (Of 
deteent)  of  the  elope  to  be  meaaored. 

Agab  we  may  enetly  meatnre  any  ratio  eompariton  between  two  pointt  on  the  eame  oorve-Hir  on  <fiffer- 
ent  ouryet  for  that  matter.  AD  we  need  to  know  it  the  Tertieal  <fittanee  between  the  two  pointa  and 
eompaietidtwiththeTertioaltealeaboTe(orbekw)tiMfine'*10,**aailhittnledmflg.Sr.  Saobaeooi. 
pariton  may  be  made  by  a  dr8ii^taman*t  ^Mdan»  parallel  nilert,  tUding  triaagb.  or  even  by  ubg  the 
edgeofadieetofpaperaiidaleadpeneiL  Thqe,iftheeievation,aaintatuied.iafaundeqnaltott>dittanBe 
between  **l*'aad''3**  (or ''lO*' and**  SO**  or'lOO**  and**  300**)  then  thaopper  point  lepretenttaatotittieal 
magnitade  jott  twiee  that  repreeented  by  the  hnrer  point;  or  again,  if  the  meaaored  elevation  b  eqoal  to 
the  dbtanee  between  «*  1  **  and  **  1.87**  (or  **  10**  and  "  1S.7**  or  **  100**  and  "  187*0  on  the  aeab,  then  the 
npper  point  repreeentt  a  etatistical  magnitade  87  per  cent,  greater  than  that  tepweented  by  the  kiwer 
pobt. 
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SUMMARY. 

In  the  ratio  method,  then,  a  straight  line*  alwajrs  represents 
a  constant  percentage  rate  of  increase  or  decrease  and,  con- 
versely, a  constant  percentage  rate  of  increase  or  decrease  is 
always  represented  by  a  straight  line;  a  curve  deviating  from 
a  straight  line  invariably  implies  that  the  percentage  of  change 
deviates  correspondingly  from  constancy;  any  two  curves  or 
two  portions  of  the  same  curve  which  are  parallel  represent 
exactly  equal  percentage  rates  of  change;  any  two  curves  or 
portions  of  curves  which  show  a  contrast  of  direction  alwajrs 
indicate  a  corresponding  contrast  in  percentage  change;  if  the 
numbers  plotted  are  halved  or  changed  in  any  other  ratio,  the 
resulting  curve  will  simply  be  raised  or  lowered  but  will  main- 
tain exactly  the  same  series  of  directions  and  therefore  present 
the  same  appearance  to  the  eye;  if  the  scale  is  properly  selected, 
a  curve  is  never  nearly  horizontal  except  when  it  actually 
represents  an  almost  infinitesimal  rate  of  increase  or  decrease, 
nor  18  it  ever  nearly  vertical  except  when  it  actually  represents 
a  rate  correspondingly  enormous;  as  there  is  no  zero  line  there 
is  no  waste  space  on  its  account  and  the  diagrams  can  be  cut 
oflf  close,  both  above  and  below  the  curve;  there  can  be  no 
juggling  with  base  lines  or  scales;  there  is  no  need  of  special 
supplementary  geometric  constructions,  such  as  Marshall's 
subtangent  construction;  there  is  no  need  of  laborious  calcu- 
lations to  reduce  original  figures  to  index  numbers  or  per- 
centages; there  is  no  need  of  eliminating  the  growth  axis 
(which,  in  the  ratio  method,  is  simply  a  straight  line,  the  per- 
centage deviations  from  which  are  apparent  without  special 
calculation  or  replotting). 

The  features  of  a  curve  which,  whether  we  will  or  not,  most 
"catch"  the  eye  are  concerned  with  comparative  directianf — 
straightness  or  curvedness;  steepness  or  flatness;  parallelism 
or  divergence.    These  features  therefore  ought  to  be,  not 


*It  if  intenstmc  to  note  thtt  eogiMm  hxn  found  it  tdntAtiifiom  to  devise  epedal  plotting  eharta 
trUeh  wiB  reduoe  pttnbdBe,  hyperboBe  and  probafaiHty  coryee  of  the  ordinary  cherts  to  etmi^t  fines  on 
the  speciel  oherts,  f.  g.,  see  A.  8.  Lengsdorf.  "Methods  for  Detennining  the  Bqantioos  of  Ezperimeotnl 
Chtrves.**  Journal  of  the  AsBodntion  of  Bngineerbg  Sooietiee.  Jnn^  1004,  pp.  SSMS;  L.  F.  Htr^ 
on  Detemonetion  of  Experimental  Eqoatiooe,*'  Wiseeoein  Engineer,  Deeember,  1006;  George  C.  Whip- 
ple, "Eksnent  of  Chaaoe  in  SanitaliQQ,'' Joomal  of  the  Franklin  IiMtititte,yoL  182,  July  7. 1019,  p.  87; 
Alleo  Haaen,  ''Storage  to  be  Provided  b  Impounding  Reeenrabs  for  Munieipal  Water  Supply,"  Pro- 
oeedings  of  the  Ameriean  Soeiety  of  Civil  En^neers,  Nov..  1918. 
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snares  nor  stumbling  blocks,  as  they  are  in  the  "difference" 
chart,  but  aids  or  sign  boards  as  they  are  in  the  ''ratio"  chart. 

Andy  besides  the  full  utilization  of  direction,  we  have,  in  the 
ratio  chart,  that  of  eUvoiion.  While  the  interpretation  by  the 
eye  and  mind  of  elevation  requires  a  little  preliminary  training 
it  soon  becomes  easier,  more  rapid  and  more  accurate  than 
the  corresponding  procedure  for  difference  charts. 

In  a  word,  the  ratio  chart  simply  utilizes  the  natural  powers 
of  the  eye.  Consequently,  when  one  is  once  accustomed  to  it, 
it  never  misleads,  but  always  pictures  a  multitude  of  ratio 
relations  at  a  glance,  with  absolute  fidelity  and  without  the 
annoyance  of  reservations  or  corrections. 
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DN    THE    VARIATE    DIFFERENCE    CORRELATION 
METHOD  AND  CURVE-FITTING. 

Bt  Warren  M.  Persons^  Harvard  Unuwwty. 


{Professors  A,  A,  Young  of  Cornell  University  and  E.  E,  Day  cf  Harvard 
University  have  generously  read  the  manuscript  of  this  paper  and  have  made 
helpful  suggestions.  Computations  and  pertinerU  comments  have  been  made 
by  Mr.  Edwin  Frickey  cf  Colorado  College.    W.  M.  P.) 


I. 

In  Biometrika  for  April,  1914,  ''Student"  generalized  the 
method  of  differences  for  the  elimination  of  spurious  correlation 
due  to  order  of  items  in  time  or  space.  In  the  same  Journal 
for  November,  1914,  Dr.  O.  Anderson  of  Petrograd  provided 
the  probable  errors  of  the  successive  difference  correlations 
of  two  series  where  the  correlations  of  random  pairs  of  the 
variates  are  zero.  In  the  same  number  B.  M.  Cave  and  Earl 
Pearson  presented  ''Numerical  Illustrations  of  the  Variate 
Difference  Correlation  Method,"  using  Italian  economic  data. 

The  conclusion  of  "Student"  is  this:  "If  we  wish  to  elimi- 
nate variability  due  to  position  in  time  or  space  and  to  deter- 
mine whether  there  is  any  correlation  between  the  residual 
variations,  all  that  has  to  be  done  is  to  correlate  the  1st, 
2nd,  3rd.  .  .  nth  differences  between  successive  values  of 
our  variable  with  the  1st,  2nd,  3rd  .  .  .  nth  differences 
between  successive  values  of  the  other  variable.  When  the 
correlation  between  the  two  nth  differences  is  equal  to  that 
between  the  two  (n+l)th  differences,  this  value  gives  the 
correlation  required."*  The  meaning  of  "Student"  is  that 
the  correlation  required  is  indicated  by  the  ultimate  steadi- 
ness of  values  of  the  correlation  coefficient  for  higher  multiple 
differences  of  the  items.t 

After  working  with  11  series  of  28  items  each  Miss  Cave  and 
Professor  Pearson  stated :t  "In  most  cases  our  difference  cor- 

•  BtometrOa,  April,  1914.  p.  179. 

t  Biometrika,  November.  1914.  footnote  p.  340. 

t/Ud..  pp.  354-355. 
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relations  have  hardly  even  with  the  sixth  differences  reached  a 
steady  state.  ...  In  the  great  bulk  of  instances  there  is 
still  a  more  or  less  steady  rising  or  falling  appreciable  in  the 
difference  correlations,  and  all  we  can  really  say  is  that  the 
final  value,  the  true  rxr,  will  be  somewhat  greater  or  less 
than  a  given  number.  From  an  examination  of  the  actual 
numerical  working  of  the  correlations,  it  appears  to  us  that  the 
terminal  values  are  in  the  case  of  these  short  series  of  very 
great  importance.  It  is  further  clear  that  the  theory  as  given 
by  'Student'  depends  upon  certain  equalities  which  are  not 
fulfilled  in  practice  in  short  series.  We  await  with  much  in- 
terest the  complete  publication  of  Dr.  Anderson's  work,  and 
hope  to  find  a  fuller  discussion  of  the  allowance  to  be  made  in 
short  series  for  the  influence  of  the  terminal  state  of  affairs 
on  the  steadiness  of  the  series  and  on  the  approach  to  the 
standard  deviation  formulae.  But  apart  from  these  lesser 
points,  our  present  numerical  investigation  has  convinced  us 
of  the  very  great  value  of  the  new  method  of  Variate  Differ- 
ence Correlations." 

In  the  demonstration  leading  to  his  theorem,  previously 
quoted,  "Student"  stated  that  *'if  Xi,  Xi,  Xt,  etc.,  yi,  j/i,  j/s,  etc., 
be  corresponding  values  of  the  variables  x  and  y,  then  if 
Xi,  Xs,  Xt,  etc.,  yu  yt,  yt,  etc.,  are  randomly  distributed  in 
time  and  space,  it  is  easy  to  show  that  the  correlation  be- 
tween the  corresponding  nth  differences  is  the  same  as  that 
between  x  and  y."*  In  the  proof  of  this  statement  certain 
assumptions  were  made  as  follows:  first,  that  there  is  a  signi- 
ficant correlation  between  items  with  similar  subscripts,  i  e., 
Sxjcyicy^O;  second,  that  if  the  items  of  each  series  be  paired 
with  the  preceding  items  of  the  same  series  the  correlation 
will  be  zero,  t.  c,  S(x/ca;jc+i)=0  and  Syxyic+i  =  0;  third,  that 
there  is  no  significant  correlation  between  the  items  of  one 
series  and  the  items  of  the  other  when  there  is  a  lag  in  either 
direction,  i.  c,  2)(a;xyic+i)=0,  S(xx+iyic)=0;  fourth,  that  the 
sum  of  the  items  of  each  series  is  zero,  i.  e.,  Xxk^^O,  Syic^O; 
fifth,  that  the  time  element  in  any  series  ordered  in  time  can 
be  expressed  as  an  algebraic  function  of  time  (t)  of  some  de- 
gree, the  nth. 

•  BCoMHfet.  April.  1014.  p.  179. 
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It  is  my  contention  that  these  assumptions  are  such  bb 
cannot  be  retained  in  applying  the  method  to  the  most  com- 
mon  types  of  problems.  For  instance  the  pairing  of  items  of 
two  time  series  is  made  possible  by  the  position  of  those  items 
in  time  either  because  they  occur  in  the  same  time  interval 
(concurrent)  or  in  definitely  related  intervals  (lag).  Our 
problem  may  be,  and  usually  is,  not  only  to  determine  the  cor- 
relation but  to  find  what  pairings  give  the  maximum  correla- 
tion. In  such  case  the  assumption  that  only  one  pairing  is 
significant  vitiates  the  conclusion  at  the  outset.  The  writers 
on  the  vanate  difference  correlation  method  all  assume  that 
''the  true  rxr'*  is  for  pairs  concurrent  in  time. 

Let  the  method  of  variate  differences  be  applied  to  two  time 
series  artificially  constructed.  Let  series  A  be  made  up  of 
successive  values  of  the  function  2^+3  with  +1  and  —2  eAter- 
nately  added  to  the  items.  Let  series  B  be  made  up  of  the 
values  of  successive  values  of  the  function  fi+it+2  with  —1 
and  +1  alternately  added  to  the  items.  We  will  have  the 
following  series  and  differences: 

SERIES  A. 

t  Items  UiD         2ndD         Srd  D 

0  4  ..  .. 

1  3  -1  .. 

2  8  +5  +6 

3  7-1-6  -12 

4  12  +5  +6  +12 

5  11  -1  -6  -12 

etc. 

SERIES   B. 

t  Items  IstD         end  D         Srd  D 

0  1  ..  .. 

1  7  +6 

2  11  +4  -2 

3  21  +10  +6  +8 

4  29  +8  -2  -8 

5  43  +14  +6  +8 

etc. 
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The  process  of  taking  differences  eliminates  the  elements 
due  respectively  to  the  first  and  second  degree  functions  of 
time.  The  oscillating  elements  remain.  If  concurrent  items 
for  the  third  and  higher  differences  are  paired,  we  have 
r^^To—  .  .  .  rj*^=  —1.  If  the  items  are  paired  with  a 
lag  of  one  in  either  direction  we  have  rt*i  =  r+i=r*Ii=r5li« 
.  .  .  r^iI\^=r§I?  =  +I.*  In  this  case  the  time  elements 
are  eliminated  as  far  as  they  can  be  by  the  method  of  differ- 
ences and  yet  the  series  resulting  are  not,  properly  speaking, 
random  in  time.  It  will  be  of  interest  to  determine  if  this 
sort  of  oscillation  occurs  in  actual  data. 

II. 

I  have  recently  been  working  with  some  21  series  of  economic 
statistics  for  the  United  States  for  the  period  1879  to  1913,  giv- 
ing 35  items  to  each  series.  Application  of  the  variate  differ- 
ence correlation  method  to  such  series  has  forced  me  to  the 
conclusion  that  neither  the  possibilities  nor  the  limitations  of 
the  method,  when  applied  to  short  series,  have  been  appre- 
ciated by  the  writers  on  the  subject. t 

The  applications  of  the  method  by  ''Student''  and  by  Miss 
Cave  and  Professor  Pearson  are  not  satisfactory  tests:  first, 
because  they  have  applied  it  merely  to  items  of  the  same  date, 
thus  assuming  that  the  real  correlation  can  exist  only  for  such 
pairs;  and,  second,  they  assume  that  the  correlation  indi- 
cated by  the  steadiness  of  coefficients  between  higher  differ- 
ences only  is  significant,  the  coefficient  for  first  differences  not 
being  significant  unless  it  is  supported  by  steadiness  of  the 
coefficients  of  higher  differences.  My  objections  to  these  as- 
sumptions and  the  conclusions  based  upon  them  will  be  il- 

^  la  r£  the  nJbMiM  <  mtfio^tet  tiM  number  of  tfane  intervab  that  the  He^ 
biUnl  (+)  the  ooRe9wdii«  itcBM  of  MriM  B. 

t  At  the  oonehiiioii  of  hk  article  in  BiomHrika,  April,  1014.  pp.  ao»-270.  Mr.  0.  Andemm  makes  the 
foOowbg  itatement.  whieh  I  traaehtte: 

"If  W9  take  into  eaoHdaiatian  that  for  our  purpoeoi  the  erohitioiiaqr  oomponent  of  a  wrnm  hae  dinp. 
peered  if  it  beoomee  eo  mall  rehitm  to  the  oeoillatary  ooouioDent  that  it  can  infltMrncin  only  the  3rd,  4Ui, 
«te..  decimal  plaoe  of  the  eipremion  for  R  (the  coefficient  of  oonrelatioa]  then  we  may  oonchide  that  not 
ooly  oompooente  which  are  lepreeBated  by  a  parabola  of  higher  order,  but  aleo  those  lepiewuied  by  tran- 
aeendental  function!  (eueh  ae  a  line  curre)  become  eliminated  taking  by  a  finite  number  of  differenoes. 
Further  it  may  be  riiown  that  generally  all  more  or  lees 'onooth  eeriee' all  of  which  are  ehancteriied  by  n 
eoneiderabfe  degree  of  poeitire  oorrelatkm  between  adjacent  iteme,  loee  the  character  of  moothneei  in  the 
proceis  of  multiple  differeneee.  The  generalised  Cave-Hooker  prooedure  is,  therefore,  manifestly  n  qnite 
uniTenal  means  of  sifting  out  the  correbtkm  between  the  oeciUatory  elements  of  complex  series." 
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lustrated  by  application  of  the  variate  difference  correlation 
method  to  American  data  for  the  period  187&-1913.  The 
series  used  are  the  following: 

1.  Wholesale  prices  of  commodities. 
2'.  Gross  receipts  of  railroads. 

3.  Net  earnings  of  railroads. 

4.  Coal  production. 

5.  Exports  from  the  United  States. 

6.  Imports  into  the  United  States. 

7.  Pig-iron  production. 

8.  Price  of  pig-iron. 

9.  Immigration  (fiscal  year). 

10.  Shares  sold  on  the  New  York  Stock  Exchange. 

11.  Average  price  of  shares  sold  on  the  New  York  Stock 

Exchange. 

12.  New  York  clearings  plus  five  times  outside  clearings 

(called  clearing  index). 

13.  Clearing  index  divided  by  relative  wholesale  prices 

(called  corrected  clearing  index). 

14.  New  railroad  mileage  constructed. 

15.  Per  cent,  of  business  failures. 

16.  Liabilities  of  business  failures. 

17.  Balance  of  trade. 

18.  Weighted  index  numbers  of  the  yield  per  acre  of  nine 

leading  crops. 

19.  Ratio  of  loans  to  resources  of  banks. 

20.  Ratio  of  cash  to  deposits  of  banks. 

21.  Surplus  reserves  of  New  York  associated  banks. 

In  each  case,  except  for  the  clearing  index,  I  assumed  the 
secular  trend  to  be  linear^  A  straight  line  was  fitted  to  each 
series  by  the  method  of  least  squares  or  the  method  of  mo- 
ments. For  the  clearing  index  I  assumed  the  secular  trend  to 
be  the  compound  interest  law  and  the  function  y=B  C*,  where 
t  represents  time  and  B  and  C  are  constants  determined  by  the 
data,  was  fitted  to  the  series.  The  deviations  of  the  raw  fig- 
ures from  the  lines  of  secular  trend  were  found  and  designated 
the  "cycles." 
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TABLE  I. 

OOEFnCIENTS  OF  CORRELATION  FOR  THE  CYCLES  OF  THE  BUSINESS  BAROMETER 
AND  THE  CYCLES  OF  WHOLESALE  PRICES.  GROSS  RECEIPTS  OF  RAILROADS,  COR- 
RECTED  CLEARING  INDEX  AND  SURPLUS  RESERVES  OF  NEW  YORK  BANKS  TO- 
GETHER  WITH  COEFFICIENTS  FOR  MULTIPLE  DIFFERENCES.  FIROT  TO  SIXTH, 
WITH  VARIOUS  DEGREES  OF  LAG.  It7»-]«lt. 


Combtedwith. 

r-5. 

r-|. 

r^t. 

ro. 

»"+l- 

^+1- 

^+5. 

Wholeeale  prioee,  Cyclee 

UtD 

2ndD 

8idD 

4thD 

6th  D 

+*.i2 

+^25 

-.48 
+  !28 

-!6i 
.... 

-!22 

+;4o 

+  .53 

+  .W 

-.35 
-.40 
-.42 

+  .91 
+  .34 
+  .08 
-.00 
-.18 
-.24 

+  .51 
-.35 
-.55 
-.55 
-.53 
-  53 
-.52 

-.27 
+  33 
+  .56 

+  .64 
+  .71 
+  .75 
+  .79 

+  !78 
+  .78 
+  .78 
+  .76 
+  .74 
+  .71 

+  .94 
+  .80 
+  .74 
+  .74 
+  .76 
+  .75 
+  .74 

+  .77 
+  .32 
+  .23 
+  21 
+  .21 
+  .24 
+  .28 

-.60 
-.72 

-.74 
-.75 

-.77 
-.78 
-.81 

-.46 
-.57 
-.59 
-.58 

+.79 
-.28 
-.64 
-.71 
-.74 
-.75 

+  .80 
+  .52 
+  .38 
+  .27 
+  .18 
+  07 
-.05 

-.62 
+  .02 

+  .23 
+  .35 
+  .42 
+  .49 
+  .59 

+!i5 

+  '25 

+  .66 
-.04 
-.29 
-.25 
-.18 
-  07 
+  .05 

-!26 

+  '09 
+^09 
—  20 

«thD 

GnwReeeiptaorRailnMdf 

Cydee 

IrtD 

2ndD 

8idD 

4thD 

5th  D 

«thD 

Coneeted  Clewing  Index 

Cydee 

litD 

2ndD 

SrdD 

4thD 

5th  D 

(Jth  D 

Sorphis  RcMTvee  of  New  York  Bftnki 

Cydee 

litD 

2ndD 

3rdD 

4thD 

5th  D 

+  17 

«thD...» 

U)  The  eabecript  <  of  the  eoeffident  of  eorreUtkm  r  indicates  the  yean  l«c  (+)  or  yean  preriooe  (— ) 
of  the  Bneinea  Barometer. 

Investigation  of  the  21  series  of  cycles  led  to  the  conclusion 
that  the  fluctuations  of  9  of  them  synchronize  and  hence  can 
logically  be  combined  into  a  business  barometer.  Consequently 
a  business  barometer  is  constructed  of  the  9  series,  those 
numbered  1  to  9  in  the  list  given  on  the  preceding  page.* 
The  coefficients  of  correlation  for  the  cycles  of  the  business 
barometer  and  the  cycles  of  wholesale  prices,  gros^  receipts  of 
railroads,  corrected  clearing  index  and  surplus  reserves  of 

*  For  detaili  of  this  mteitieUioii  set  the  article  by  the  writer  in  the  Aneriem  feewMiie  Artint,  Deoem- 
ber.  1916. 
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New  York  asHOciated,  banks,  together  with  the  coefficients  of 
correlation  for  the  first  to  sixth  difiFerenoes,  with  various  degrees 
of  lag  for  cycles  and  differences,  are  given  in  Table  I.  Of 
course  there  is  an  element  of  spurious  correlation  in  the  coeffi- 
cients for  the  business  barometer,  wholesale  prices,  and  gross 
receipts  of  railroads  because  the  two  last  named  series  enter 
into  the  barometer.  That  element  is  not  believed  to  be  large 
for  the  cycles  and  first  differences. 

Examination  of  Table  I  reveals:  first,  high,  positive,  and 
steady  coefficients  for  concurrent  items  for  wholesale  prices 
and  gross  receipts  of  railroads,  high,  negative,  and  steady 
coefficients  for  surplus  reserves,  low,  positive,  and  fairly  steady 
coefficients  for  the  corrected  clearing  index;  second,  all  the 
coefficients  for  higher  differences  show  a  marked  tendency  to 
alternate  in  algebraic  sign  as  successive  degrees  of  lag  are 
taken  in  either  direction. 

TABLE  n. 

PROBABLE  ERROBS^COBFnCDDTrS  OF  CORRELATION  FOR  SERIES  Off  86  AND  41 
ITEMS.  RESPECTIVELT,  AND  FOR  THEIR  MULTIPLE  DIFFERENCES,  FIRST  TO 
SIXTH.(a) 

(Thirty-fire  Items  in  Original  S«riei.) 


Coeffieienteor 
CorraUtioiL 

Items. 

IstD. 

2DdD. 

8rdD. 

4th  D. 

6th  D. 

6th  D. 

.90 

.02 

.03 

.03 

.08 

.04 

.04 

.04 

.80 

.04 

.06 

.06 

.07 

.07 

.08 

.08 

.70 

.06 

.07 

.06 

.00 

.10 

.11 

.U 

.60 

.07 

.00 

.10 

.12 

.12 

.18 

.14 

.60 

.00 

.11 

.12 

.18 

.16 

.16 

.16 

.40 

.10 

.12 

.14 

.16 

.16 

.17 

.18 

.80 

.10 

.18 

.16 

.16 

.18 

.10 

.20 

.20 

.11 

.14 

.16 

.17 

.10 

.20 

.21 

.10 

.11 

.14 

.16 

.18 

.10 

.21 

.22 

.00 

.11 

.14 

.16 

.18 

.10 

.21 

.22 

(Forty-six  Items  in  Oricin»I  SerissO 


.00 

.02 

.02 

.08 

.08 

.08 

.08 

.04 

.80 

.04 

.04 

.06 

.06 

.06 

.06 

.07 

.70 

.06 

.06 

.07 

.08 

.00 

.00 

.10 

.60 

.06 

.08 

.00 

.10 

.11 

.12 

.60 

.06 

.00 

.U 

.12 

.18 

.14 

.40 

.08 

.12 

.18 

.14 

.16 

.80 

.00 

.18 

.14 

.16 

.17 

.20 

.10 

.14 

.16 

.16 

.18 

.10 

.10 

.14 

.16 

.17 

.10 

.00 

.10 

.14 

.16 

.17 

.10 

(s)  Computed  from  formulsedereloped  by  0.  Anderson  snd  A.  Ritcfaie-Sooit   SeeBiomslrfhB,  Novem- 
ber,  1015.  p.  186. 
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The  significance  of  the  various  coefficients  depends  not  only 
on  their  size  but  upon  the  number  of  items  used  in  the  com- 
putation. The  probable  errors  for  various  coefficients  based 
on  35  items  in  the  original  series,  first  to  sixth  differences  are 
given  in  Table  II.*  The  probable  errors  for  sixth  differences 
are,  approximately,  twice  those  for  the  original  series.  A 
coefficient  of,  say  .45  or  more  would  be  significant  for  the 
original  series  and  of  .65  or  more  for  sixth  differences.  What 
is  the  explanation  of  the  observed  steadiness,  and  of  the 
alternation  of  sign  of  coefficients  for  various  degrees  of  lag? 
''Student"  believes  that  the  steadiness  is  due  to  the  random 
distribution,  with  respect  to  time,  of  the  differences.  The 
alternation  in  sign  is  a  phenomenon  not  noticed,  or  if  noticed 
not  considered,  by  the  writers  on  the  subject. 

First,  let  us  consider  the  phenomenon  of  alternation  in  sign. 
Let  one  of  the  original  series  be  x^,  Xi,  X2  .  .  .  x^^i,  the 
first  differences  being  Xj— x^,  X2— Xj,  .  .  .  x,|_i— x,|-.2't 
Suppose  the  first  differences  alternate  in  sign  at  any  point  so 
that  we  have 

^iC"~a;ic-i  =  -|-o 

etc. 

where  a,  b,  c  .  .  .  are  positive  numbers.  The  second 
differences  are  — b— a,  H-c+b,  — d—c,  .  .  .,  a  series  al- 
ternating in  sign  and  larger  numerically  than  the  series  from 
which  it  is  derived.  For  the  portion  of  the  original  series, 
however,  where  there  is  no  alternation  in  sign  the  first  differ- 
ences will  be  smaller  numerically  than  the  items  from  which 
they  are  derived.  Since  the  nth  differences  are  derived  from 
the  (n— l)th  differences  in  the  same  way  that  the  first  differ- 
ences are  derived  from  the  original  series  we  have  the  following 
conclusion:  If  consecutive  items  of  a  series  alternate  in  sign 
the  first  and  higher  differences  will  also  alternate  in  sign  and 
the  resulting  items  will  increase  numerically  as  the  order  of 

*  Then  probahl*  errors  are  oomimted  from  theories  dervloped  by  0.  Aoderton.  BiomHrika,  April, 
1914,  p.  200.  The  formuUe  for  probable  errors  may  hold  for  a  very  Urge  number  oi  items  bot  I 
doubt  their  Tahdity  for  lees  than  100  items. 

t  The  standard  notation  for  meoessife  fiait«  differeneea  is  A,  A*.  A*.  ate.  That  notation  if  not 
OMd  in  this  paper  beeaose  it  would  tend  to  oooeeal  rriations  brought  oat  in  Part  UI  of  thia  paper^ 

4  -» 
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the  difference  increases.  A  succession  of  like  signs  may  persist 
with  the  first  and  higher  differences  but  the  numbers  resulting 
will  be  smaller  numerically  than  those  resulting  where  the 
sign  alternates.  Where  the  variate  difference  method  is  ap- 
plied to  two  short  series  we  may,  therefore,  expect  the  terms 
alternating  in  size  to  be  of  dominating  influence  upon  the 
coefficient  of  correlation.  Also  when  a  lag  is  taken  in  either 
direction  the  coefficients  will  tend  to  alternate  in  sign. 

TABLE  m. 
FERCBNTAGEB  FOUND  BY  TAKING  THE  RATIO  OF  THB  NUMBER  OF  CASES  IN  WHICH 
SUCCESSIVE  mSMS  DIFFER  IN  SIGN  TO  THE  POSSIBLE  NUMBER  OF  ALTERNATIONS 
IN  SIGN  OF  SUCCESSIVE  ITEMS;  VARIOUS  SERIES,  FIRST  TO  SIXTH  DIFFERENCES. 
187^1918. 


Percentage  of  Unlike  Signs,  (a) 

Series. 

I^D. 

2ndD. 

3rdD. 

4th  D. 

5th  D. 

6th  D. 

.66 
.42 
.68 
.38 
.65 
.58 
.42 
.62 
.62 
.65 
.61 
.42 
.68 
.66 
.80 
.66 
.45 
.65 
.48 

.60 

.60 
.50 
.62 
.66 
.66 
.62 
.60 
.60 
.78 
.76 
.62 
.62 
.66 
.62 
.63 
.62 
.66 
.66 
.66 

.64 

.64 
.61 
.68 
.68 
.68 
.71 
.61 
.74 
.84 
.74 
.71 
.68 
.68 
.61 
.68 
.61 
.64 
.81 
.77 

.70 

.87 
.63 
.70 
.70 
.78 
.70 
.67 
.83 
.83 
.77 
.77 
.80 
.80 
.60 
.70 
.73 
.70 
.83 
.03 

.76 

.TO 
.83 
.60 
.76 
.72 
.70 
.72 
.03 
.86 
.76 
.70 
.83 
.79 
.60 
.83 
.70 
.60 
.83 
.03 

.70 

.70 

.86 
.76 

OroMneeiptoofrftUroMk 

.82 

PMcenUnTof  loans  to  resources  of  banks 

.82 

Shares  soTd  oo  New  York  Stock  Exchange 

.82 

Immigratioo ^ 

.70 

.93 

Peroeotace  of  eaiii  to  deposits  in  banks 

.80 

Average  price  of  shares  on  N.Y.  St.  Exch 

.86 

Cometed  Clearing  index 

.70 

.82 

.82 

.71 

.82 

Price  of  pig-iron 

Surphis  reserves  of  New  York  banks 

.79 
.71 

.82 

Indices  of  crop  yicici,  S-jrr.  averages 

.93 

.82 

(a)  A  +  or  —  item  followed  by  a  null  item  or  wiee  nna  is  counted  |.    The  possible  numbers  of  unlike 
signs  are  38, 32, 31, 30, 29  and  28  for  the  differences,  1st  to  OUu 

Table  III  shows  the  tendency  of  the  higher  differences  of 
the  series  here  under  consideration  to  alternate  in  sign.  With 
34  items  in  the  series  of  first  differences  there  are  33  possible 
alternations  in  sign  when  each  term  is  compared  with  the 
preceding  term;  there  are  also  33  possible  cases  of  steadiness 
in  sign.  Counting  the  number  of  times  that  the  signs  of  suc- 
cessive terms  of  each  series  alternate  and  expressing  the  num- 
ber as  a  percentage  of  the  possible  number  (32  for  second 
differences,  31  for  third  differences,  etc.)  we  have  the  per- 
centages appearing  in  the  table.     For  numbers  chosen  at 
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random  we  should  expect  the  first  differences  to  have  50  per 
cent,  steadiness  in  sign  and  50  per  cent,  alternation,  on  the 
average.  We  get  exactly  50  per  cent,  as  the  average  for  the 
series  listed.  For  second  and  higher  differences  the  average 
percentages  of  alternation  are:  64,  70,  75,  79,  82.  A  marked 
tendency  to  alternation  in  sign  is  revealed.  The  cumulative 
effect  of  this  tendency  to  alternate  in  sign  as  higher  differences 
are  taken  is  also  revealed  in  Table  IV.  Where  the  series  A, 
By  C,  2),  and  E  are  correlated  with  themselves  (AA,  BB,  CC^ 
DDf  EE)  there  is  a  numerically  increasing  but  negative  coeffi- 
•oient  for  a  lag  of  one  item.  Where  all  possible  combinations 
of  the  five  series  are  taken  the  coefficients  alternate  in  sign 
or  show  a  strong  tendency  to  do  so  with  the  higher  differences. 

TABI£  V. 

COEFnCIENTS  OF  CORRELATION  BETWEEN  TWO  RANDOM  SERIES  OF  85  riEMS  EACH 
AND  BETWEEN  THEIR  MULTIPLE  DIFFERENCES.  FIRST  TO  EIGHT.  CONCURRENT 
AND  A  LAG  OF  ONE  AND  OF  TWO  ITEMS  IN  ETTHER  DIRECTtON. 


CoeffidentaorCorreUtioii. 

ItfluPairad. 

r_,. 

r-/. 

To- 

^+1- 

»'+l- 

Oriflintit 

+  .32 
+  .82 
+  80 

+  .28 
+  .28 
+  31 
+  .81 
+  .81 
+  .30 

-.03 
-.16 
-.24 
-.28 
-.32 
-.34 
-.36 
-.3« 

-.11 
+  .04 
+  .12 
+  .21 
+  .28 
+  .27 
+  .29 
+  .32 
+  .34 

-.42 
-.29 
-.21 
-.19 
-.20 
-.18 
-.21 
-.26 
-.30 

-.05 

fint  Diffcnoow 

+.01 

8«eoad  Differanen 

+  .02 

Third  Differaien 

+  04 

Fourth  Differcneei 

+  .07 

Fifth  Differenow 

+  .10 

Sixth  Differeneet 

+  .18 

Ssrenth  Differenect 

+  .18 

Eighth  Differenow 

+  .22 

This  theory  of  the  tendency  of  signs  of  terms  of  higher 
differences  to  alternate  and,  therefore,  to  affect  the  coeffi- 
cients of  correlation  was  tested  by  appl3ring  the  method  of 
variate  differences  to  two  random  series  of  35  items  each. 
The  method  of  selection  of  the  numbers  was  this:  the  pages 
of  a  table  of  six-place  logarithms  were  turned  at  random,  the 
tip  of  a  pointer  was  placed  at  random  on  the  page  and  the 
two  digits  at  the  right  of  the  logarithm  indicated  by  the 
pointer  were  taken  as  the  items  of  the  series.  The  coefficients 
of  correlation  between  the  two  random  series  of  36  items  and 
between  their  multiple  differences,  first  to  eighth,  concurrent 
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and  for  one  and  two  items  lag  in  each  direction  are  given  in 
Table  V.  For  the  first  and  higher  differences  there  is  a  per- 
sistent alternation  in  sign  as  we  take  a  lag  in  either  direction.* 
The  coefficients  alternate  in  sign,  of  course,  because,  first,  the 
two  series  correlated  alternate  in  sign,  second,  the  terms 
alternating  in  sign  become  the  dominating  ones  when  the 
products  of  corresponding  items  are  taken  and  third,  lagging 
either  series  in  either  direction  will  bring  a  different  set  of 
signs  into  correspondence.  The  term  Zxy  tends  to  alternate 
in  sign  and  hence  r  does. 

III. 

Does  this  phenomenon  of  the  alternation  in  sign  of  the 
coefficients,  left  to  right  in  the  tables,  have  any  bearing  on  the 
steadiness  or  unsteadiness  of  the  coefficients,  in  the  tabular 
columns,  based  on  successive  differences  but  with  the  same 
lag  throughout?    This  question  will  now  be  considered. 

The  series  of  nth  differences  is  derived  from  the  series  of 
(n— l)th  differences  by  the  same  process  that  the  series  of  first 
differences  is  derived  from  the  original  figures.  Therefore, 
the  expression  for  the  coefficient  of  correlation  for  nth  differ- 
ence is  the  same  function  of  the  (n— l)th  differences  that  the 
first  differences  is  of  the  original  series. 

Let  r^^  represent  the  coefficient  of  correlation  between  the 
mth  differences  of  the  series  Xo>  ^u  ...  »»-i  and  j/^i  Vii 
•  •  •  1/n-i  where  the  subscript  L  denotes  the  lag  of  the 
X  series.  When  L  =  l  we  have  the  pairs  Xji/^,  X2y\  .  .  . 
x„»i  i/n-2;  when  L=  —  1  we  have  the  pairs  x^j/i,  Xiy2  .  .  . 
x„-2  l/n-i>  etc.  The  formula  for  the  coefficient  of  correlation 
between  concurrent  items  of  the  original  series  is  usually 
written  in  the  form 

JC-n-l 

2    {xK-x){yK-y) 

it-o -   . 

^«""      /iC-n-1  X-n-1  "/ 

V     2    {x^-xy   2    iyK-W 
when  X  and  y  are  arithmetic  averages  of  the  respective  series. 

*  None  of  the  ooeffieienta  found  agnify  appraeiabfe  oondation  between  the  lerieB.  In  hot  one  cMe  ii 
the  coefflcMPt  more  than  three  timce  its  probable  cnw  and  fai  the  mijority  of  eaees  the  probable  eiror  ii 
approdmatelj  the  same  as  the  coefficient. 
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The  function  r^  may  be  written 

n— 1  »— 1      n— 1 

n  2  XkVk-  'Lxk^Vk 

''^"^      ri^  n-l        ^       n-l  n^n^ ^2) 

V  [n  2  x|~(  2  xjc)^[n  2  j^~(  2  yi^)*] 

0  0  0  0 

The  coefficient  of  correlation  /«  between  concurrent  first  dif- 
farencee  Xi-x^,  yi-yo]  X2''Xu  y^-yi;    .    .    .    x^-i-x^-s, 

n-l 

^11-1^11-3    is,     noticing     that     2  (xjc— a;jc-i)=Xn-i— «o  wid 

1 

n-l 

2  (j/ic— l/jc-i)  ■•Vn-i— Vo,  *w  terms  of  the  original  items. 

1 

n-l 

(n-l)  2  (xK-XK^i){yK-yK-i)-(xn^i-Xo)(yn-.i-yo) 

^•"     i       /      '  n-l  ^^^ 

I  V  [(n-ir2  {xK-XK^iy-(Xn^i-Xon 


V  [(n-l)Y(2/ir-l/it-i)*-(yn-i"-yo)*]  } 


Assuming  x^^i-^Xo  and  j/n-i—yo  to  be  negligible  in  compar- 
ison with  other  terms  of  the  function  (called  assumption  a) 
we  will  discard  the  former.    The  function  becomes 

n-l  n-l  n-l 

,22  xjrt/jc-(a:oyo+«n-il/n-i)  -  ( 2  xjc-iyjcH-  2  Xjcyjc-i) 

^•"^      o  11 


TV 


n-l  n-l 

[2  2  x|-  (x?+af^n-i)  -2  2  x^xr^i]. 

o  1 


(4) 


\/[2^\k- (y5+!^-i) -2  2 i/jryjc-i]  } 


Assuming  that  the  original  items  of  each  series  are  random  in 
order,  first  with  respect  to  the  adjacent  items  of  the  same  series 
and;  second,  with  respect  to  the  items  adjacent  to  the  con- 
current item  of  the  other  series,  that  is  assuming 

n— 1  n-l  n-l  n-l 

2  Xjc-iVjc,  2  XjTi/jc-i,  2  XkXjc^u  and  2  yjrl/jc-i  all  equal  zero 
111  1 

(called  assumption  b)  we  have 

n-l 

2  2  Xjr2/jc-(«oyo+«n-il/n-i) 

^^-      /     nil  (6) 

\/[2ta^R-(4+^^i)]i2  2  2/i-(i/2+!^-i)] 
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Assuming  x^j/o+a^n-il/n-i,  ^+«J-i  and  i/J+i^-i  to  be  neg- 
ligible in  comparison  with  other  terms  in  the  function  (called 
assumption  c)  we  have^  discarding  the  three  terms  named, 

n-l 

^o^^l=r=^f=  "^ro,  approximatdyy  if  x^y^o 

o  o 

That  is,  if  at  any  time  assumptions  a,  b,  and  c  hold  true  for 
any  series  of  multiple  differences,  the  coefficient  of  correlation 
for  their  first  differences  will  equal  the  coefficient  for  the  items 
from  which  the  first  differences  were  derived.  If  the  same 
assumptions  (a,  b,  and  c)  hold  true  for  the  series  of  first  differ- 
ences then  r'^—r^o'  Further  if  the  assumptions  hold  true  re- 
peatedly for  successive  differences  from  and  after  the  pth, 
we  have  (m>p) 

It  is  obvious  then,  that  the  coefficients  of  correlation  for  suc- 
cessive differences  will  remain  stable  if  assumptions  a,  b,  and 
c  hold  true  for  successive  differences.  The  condition  (assump- 
tion that  a,  b,  and  c  hold  true  repeatedly)  is  sufficient  to  pro- 
duce stability,  but  is  it  necessary? 
Consider  form  (4)  of  the  function  r^.     If  the  two  terms, 

»-l  n-l 

Z  XxXk-1  and  Z  yKVK-i,  appearing  in  the  denominator  are 
1  1 

n-l  n-l 

negative  in  sign,  if  the  expression  (  S  «ir-iJ/x+  2  Xjrt/jc-i)  is 

1  1 

n-l 

opposite  in  sign  to  2)  Xgyxf  and  if  the  terms  are  of  appropri- 

1 

ate  size  as  well  as  sign,  if  these  assumptions  hold  true, 

n— 1  n— 1  n— 1  n— 1 

dropping   2  XrXr-i,  S  yKVK^i,   and   (  S  Xjc-.ii//c  +  S  XkVk^i) 
11^1^  1 

will  not  affect  the  value  of  r^.  Also  r'o  will  approximately 
equal  r^.  In  other  words  the  fulfilling  of  the  assumptions 
named  will  result  in  stable  coefficients  for  successive  differ- 
ences. It  is  my  contention  that  for  a  moderate  number  of 
items  (n  =  36  or  40)  the  conditions  here  specified  are  apt  to 
occur  and  be  the  cause  of  any  stability  of  the  coefficients  of 
correlation  between  multiple  differences. 
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TABLE  VI. 

CX)EFFICIENTS  OF  CORRELATION  BETWEEN  THE  BUSINESS  BAROMETER  AND  THE 
CLEARING  INDEX  FOR  THE  UNITED  STATES,  HRST  TO  SIXTH  DIFFERENCES. 
CONCURRENT  AND  LAO  AT  ONE  AND  TWO  ITEMS  IN  EITHER  DIRECTION.  187»- 
1913. 


Diffemioe. 

r^i- 

To- 

^+1- 

^+r 

FSnt 

-.33 
-.66 
-.71 
-.72 
-.71 
-.71 

+  .68 
+  .W 
+.57 
+  .57 
+.57 
+  .58 

+.3» 
+  .17 
+.02 
-.07 
-.14 
-.25 

—  22 

Seeood. .     . 

—  .35 

Third 

-.26 

Fourth 

—  .19 

Fifth 

—  .06 

f^xO^.. 

+  .11 

The  results  of  applying  the  variate  difference  correlation 
method  to  the  business  barometer  and  the  clearing  index 
(not  corrected  for  prices)  are  tabulated  in  Table  VI.  The 
first  to  sixth  differences  were  used  and  the  items  were  lagged 
in  both  directions.  The  stabiUty  of  the  coefficients  for  con- 
current items  second  to  sixth  differences  (rjf,  r***,  r^,  rj,  r^) 
and  the  instability  of  the  coefficients  for  one  item  lag  in  the 
business  barometer  (r+i  to  r+i)  are  noticeable.  Let  us  investi- 
gate the  stability  of  r*  and  rJ*  and  the  instability  of  r+x  and 
rlj.1.     Using  from  (4)  we  have  these  values: 


T«m. 

Hi 

'? 

'+1 

-;. 

22*X»JC 

- 

+3134 

+2718 

+  888 

-    950 

(*A+*«-I»-l) 

- 

-    10 

-      10 

-     9 

+      12 

(Z^JC-lVK+^^JcViC-l) 

- 

-1293 

-  1618 

+  681 

+  2506 

2Z4 

- 

+T918 

+  2126 

+7676 

+  6128 

(^+<-.) 

= 

+  122 

+      58 

+  122 

+      37 

22«j»j_, 

- 

-3132 

-  1276 

-2890 

-  4254 

2Zi^ 

- 

+3596 

+10536 

+3498 

+32814 

(v2+«^„-.) 

- 

+    50 

+    250 

5 

+  1360 

22y,v^c_, 

~ 

-1722 

-  6298* 

-1694 

-21656 
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Computing  rf^,  r?  and  r+i  and  r+i  in  two  ways,  by  form  (4) 
and  form  (6),  we  have  the  following  results: 


Fonn  (4). 

Form  (6). 

'f 

+  M 

+  .59 

r*: 

+  .48 

+  .59 

'% 

+  .08 

+  .17 

'+1 

-.16 

-.07 

The  stability  of  rjf*  and  r*J  is  explainable  by  the  balancing  effect 
of  items  (SxK^iyK+^XgyK^i),  ZxkXk^i  and  Sj/xl/jc-ij  the  in- 
stability of  rf^i  and  r^i  is  explainable  by  the  lack  of  balance 
between  those  items  as  they  appear  in  the  function.  The 
items  named  are  not  approximately  zero,  in  the  case  of 
ro*  and  r^,  as  ''Student"  assumes,  but  numerically  as  large  as 

TABLE  VII. 

COEFFICIENTS  OF  CORRELATION  BETWEEN  CONCURRENT  ITEMS  OF  BUSINESS 
BAROMETER  AND  PRICES,  RAILROAD  GROSS  EARNINGS.  CORRECTED  CLEARING 
INDEX  AND  SURPLUS  RESERVES  OF  NEW  YORK  BANKS  COMPUTED  d)  BY  EXACT 
FORMULA,  ai)  BY  DISCARDING  2(Xj^-Xjp    j)  AND  ^(Vj^-Vj^    j)  AND  (HI)  BT 


DISCARDING  ^Xj^^^Vj^-XXj^Vj^, 
MULA. 


^K^K-l   ^^^  ^/C^X-l   '^^^   ^^^ 


Prices. 

R.  R.  Gnw  Bar. 

Corr.  CI.  Index. 

Surplus  Rcaenret. 

I 

n(a) 

m(b) 

I 

UCa) 

IIKb) 

i 

U(a) 

IIKb) 

I 

11(a) 

mcb) 

CyelM 

+  .95 

+  .78 
+.78 
+  .78 
+.78 
+  .74 
+.71 

+.76 
+  .74 
+.71 

+!»4 
+  .79 
+  .79 
+.78 
+.76 
+.73 

+  .94 
+  .80 
+  .74 
+  .74 
+  .75 
+  .75 
+.74 

+  .94 

+  .80 
+  .74 
+  .74 
+  .75 
+  .76 
+  .74 

+!94 
+  .81 
+  .77 
+  .76 
+  .76 
+.74 

+  .77 
+  .32 
+  .23 
+  .21 
+.21 
+  .24 
+  .28 

+  .76 
+  .32 
+  .23 
+  .21 
+.21 
+.24 
+  .28 

+!76 
+  .34 
+  .28 
+.22 
+  .22 
+  .26 

-.60 
-.72 
-.74 
-.75 
-.77 
-.78 
-.81 

-.60 
-.71 
-.74 
-.76 
-.77 
-.78 
-.81 

lit  b 

-.60 

2iulD 

SrdD 

-.72 
-.74 

4th  D 

-.75 

6th  D 

-.77 

6thD 

-.7^ 

(A)TlMnnltiiBoohuinineoinetdewithth4)tei]ioolii]ii]isIbeMiiwthenint  of  thftTirUte  differ- 
eiMM  are  approximately  lero.    See  Table  VIII. 

(b)  The  nialta  in  oolumna  III  are  equal  to  those  of  oolumns  II  of  a  lower  order  of  differenoe.  ApproxU 
mate  itmdiiwei  ii  reached  not  because  the  tenns  discarded  are  approximate^  sero  but  benusethey  "bal- 
aaoe.*'  Bridcnee  that  the  tenna  discarded  are  large  is  given  by  the  coefficients  of  correlation  for  a  lag 
in  Table  IV. 
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Table  VII  gives  the  results  of  appl3rmg,  (1)  the  exact  for- 
mula, (II)  the  formula  obtained  by  assuming  2(«jc— Xjc^i)  =0, 
2(yjr— yjc-i)  =0  and  (III)  the  formula  obtained  by  assuming 
that  the  terms  (Sxjc-ij/jc-Zxjcyjr-i),  ^XgXjc^i  and  2ygyK-i 
balance  and  therefore  may  be  discarded,  of  applying  these 
formulae  to  the  business  barometer  and  each  of  the  series, 
wholesale  prices,  railroad  gross  earnings,  corrected  clearing 
index,  and  surplus  reserves  of  New  York  associated  banks. 
Form  II  gives  coefficients  practically  identical  with  those 
resulting  from  the  exact  Form  I  showing  that  the  assump- 
tion involved  can  safely  be  made.  Table  VIII  illustrates  the 
negligibility  of  the  algebraic  sums  by  comparing  the  algebraic 
sums  of  the  second  differences  of  various  series  with  the  abso- 
lute sums  of  the  same  items.  Form  III  of  Table  VII  gives 
coefficients  which  are  equal  to  those  for  preceding  differences 
as  would  be  expected. 

TABLE  vm. 

ALGEBRAIC  SUMS  AND  ABSOLUTE  SUMS  OF  THE  SECOND  DIFFKRENCE8  OF  8g  SERIES 
WITH  RATIO  OF  FORMER  TO  LATTER. 


Seoond  Differenoei  of: 


^'ssr 

Abflolutfl 
Sum. 

0 

150 

-11 

167 

+22 

312 

-7 

277 

-6 

456 

+2 

568 

Ratio. 


BuaneM  bwometor 

WholeHtle  prioM 

RaUroftdgroflsemrningB 

Ctoftring  mdei , 

Correctod  clearing  inda 

Surplus  imiiM of  New  York  banks, 


.00 
-.07 
+  .07 
-.08 
-.01 

.00 


Consideration  of  the  effects  that  assumptions  a,  b,  and  c 
have  upon  the  value  of  the  coefficients  for  multiple  differences, 
leads  to  the  conclusion  that  assumptions  a  and  c  are  in  accord- 
ance with  the  facts  and  that  making  them  will  not,  for  series 
of  35  or  more  items,  in  general  affect  the  coefficient  of  correla- 
tion by  more  than  .01.  Assumption  b,  however,  does  not 
usually  hold  true.  Nevertheless,  stability  is  frequently 
secured  by  a  balance  between  the  terms  appearing  in  numerator 
and  denominator.  Instability  of  the  coefficients  is  explainable 
by  lack  of  such  balance.  The  fulfilling  of  assumption  c  is 
sufficient  but  not  necessary  to  secure  stability.  Moreover, 
stability  is  usually  secured  when  assumption  c  does  not  hold 
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true.  In  view  of  this  conclusion,  what  significance  has  the 
variate  difference  correlation  method  for  short  economic  time 
series?    This  question  will  now  be  considered. 

IV. 

The  items  of  annual  time  series  of  economic  data  may  be 
conceived  to  be  constituted  of  the  following  elements  or  com- 
ponent parts: 

First,  the  secular  trend  or  growth  element  due  to  the  in- 
crease of  population  and  development  of  industry; 

Second,  cyclical  fluctuations,  extending  over  a  number  of 
years  and  having  a  greater  or  less  degree  of  periodicity,  due 
to  the  alternating  periods  of  business  prosperity  and  depres- 
sion; 

Third,  irregular  fluctuations  from  year  to  year  due  to  the 
influence  of  accidental  or,  at  any  rate,  unpredictable  events 
such  as  inventions,  striking  changes  in  fashion,  or  war. 

FIGURE       1 


• 
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An  idealistic  representation  of  a  time  series  of  economic 
data  containing  the  three  elements,  secular  trend,  cyclical, 
and  irregular  fluctuation  is  given  in  Figure  1.  For  particular 
data  the  secular  trend  may,  of  course,  be  other  than  a  straight 
line  and  the  cyclical  fluctuations  other  than  the  simple  sine 
curve. 

The  concept  of  secular  trend  or  normal  growth  element  for 
which  I  contend  is  that  of  an  element  which  increases  or  de- 
creases regularly  according  to  some  principle.  That  principle 
may  be  linear,  t.  e.,  the  addition  of  a  constant  amount  in  each 
time  interval  as  assumed  in  Figure  1,  or  it  may  be  the  com- 
pound interest  law,  the  addition  of  an  equal  percentage  in 
each  time  interval,  or  it  may  be  a  second  degree  parabola, 
or  some  other  law.  In  any  case,  however,  the  mathematical 
fimction  assumed  to  represent  the  secular  trend  should  not 
"fit"  the  cyclical  or  irregular  fluctuations  of  the  data.  Now 
the  process  of  taking  multiple  differences  is  equivalent,  on  the 
assumption  that  the  series  is  an  algebraic  function  of  time, 
to  reducing  the  degree  of  the  function  of  t  by  one  for  each 
difference  taken.  Thus,  if  the  secular  trend  be  linear,  if  a 
straight  line  should  be  fitted  to  the  data  and  if  the  deviations 
of  the  original  series  from  the  corresponding  ordinates  of  the 
straight  line  are  taken  (the  cycles),  then  the  coefficient  of 
correlation  between  the  first  differences  of  the  original  items 
and  that  between  the  first  differences  of  the  cycles  are  identi- 
cal. This  theorem  may  be  proven  as  follows: 
Let  Xo9  Xi,  X3  .  .  .  x».x  b^  the  original  series  of  n  items 
and  let  x^nU+b  be  the  line  of  secular  trend.  The  first  differ- 
ences are  of  the  form  Xjc—x^^i.  The  cycles  are  of  the  form 
^K—^i^^K+b).  The  first  differences  of  the  cycles  are  of  the 
form  Xjc— XjT^i— m(<jc— ^x-i).  Since  <jc— <jc-i  is  a  constant 
for  all  values  of  K  (being  the  time  interval  for  which  items 
are  taken)  the  first  differences  of  the  cycles  differ  from  the 
first  differences  of  the  original  series  by  a  constant.  Hence 
the  coefficients  of  correlation  obtained  from  them  are  iden- 
tical. 

The  coefficient  of  correlation  between  second  differences  is 
identical  with  that  found  between  the  corresponding  devia- 
tions of  items  from  the  smoothed  curve  obtained  by  taking 
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three-year  averages.*  This  theorem  may  be  proven  as  fol- 
lows: 

Let  Xoj  Xi,  X2  .  .  .  Xn.i  be  the  original  series.  The 
second  differences  are  of  the  form  Xjc+i— 2a;jr+a;jr-i.  The 
deviation  of  any  items  from  the  three-year  average  is 
^  ^^K^x-^^K+XK^i  ^^  --:gic-n+2x^-xx,i  The  form  just 
3  3  * 

given  is  obtainable  from  the  form  for  second  differences  by 
multiplying  by  —\.  Therefore  the  coefficients  of  correlation 
between  second  differences  are  the  same  as  those  between 
deviations  from  three-year  averages.f 

*  Moore  has  ootrelftted  deTiationa  from  three-year  averagca  of  erop  yield  per  aere  (mightcd  iades 
d.  Bioe  leadiag  eropa)  and  pnidaetion  of  pig^ion.  He  doea  not  appear  to  reafiae  that  hia  eoefBeienti 
an  liieaaiM  aa  thoae  for  aeeond  diilcnaoei.  The  ooeffinent  for  eropa  aad  pic-iron  pradnetion  with 
a  one-year  lag  of  the  kttcr  (j!^{)  for  the  period  1870-1911  ia  JM;  for  eropt  aad  feaena  prieee 
f«r  the  aame  period  the  eoeOeieBt  (i'^')  ia  JQ8.   See  Moore'a  ^eoneaiie  Cyeift.  pp.  107,  118. 

t  (Theorem  for  form  of  aith  difference) 
Theorem:  The  mth  difference  of  the  terma  of  a  aeriea 

*1>  *2»  *8     •     •     •     «n 
ia  of  the  form 

*ir*-lCm*Jc-H«-<^— i*if+— i+C«-2*jr+«-a-   •  •  •    +(-l)"V,*jr] 

where  C{  indioatee  the  number  of  eomhinationa  of  m  thinga  taken  i  at  a  time. 

The  first  differeneea  of  the  eeriea 

»1.«2     .    .    .     aJ^ateafj-Xp^j-^     •    •    •     ^K-^-l-^K    •    •    •     ^n'^n^V 

The  aeeond  ^erenen  are 

*8-2*2+*i    •    •    •   *jt+i-2*ic+xjc_i    .    •    •    *,-2a!,_i+*„_2. 
^tfiMM  the  mth  diffeienoe  to  be  of  the  form 


|2 


Takiiit  the  diScRiiM  we  h.Te 


Gonaider  the  coefficient  of  the  (i+Dth  term: 


\m                    \m 
, .  , — — ;  +  r-i — .    , — : .which  redueee  to 

\%  \m—i     \i  —  \  |m— 1+1 


—  LliLm-i+lJ     |i 


\m±\ 


|m+l-i 


_cr+i 


Since  we  have  ehown  that  the  2nd  differenoee  are  ezpreesionB  with  the  binomial  ooeffidenta  oomapooding 
to  the  order  of  difference  and  once,  oMvimino  that  the  mth  difference  anMara  with  the  binomial  ooeA* 
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These  theoretical  considerations  taken  in  connection  with 
applications  and  tests  of  the  variate  difference  method  lead 
me  to  ihe  following  conclusions  concerning  the  meaning  of  the 
coefficients  of  correlation  for  the  raw  figures  and  their  multiple 
differences: 

In  general;  significant  coefficients  of  correlation  for  the  raw 
figures  of  two  time  series  indicate  the  similarity  of  the  growth 
elements  of  the  two  series,  if  large  growth  elements  exist.  The 
existence  or  non-existence  of  such  elements  is  readily  deter- 
mined graphically  or  by  fitting  a  simple  function  to  the  data. 

Significant  coefficients  of  correlation  for  first  differences 
indicate  that  the  cychcal  fluctuations  synchronize;  if  there  be 
cydiccd  fluctuations.  Evidence  of  such  cycles  may  be  secured 
by  plotting  the  deviations  from  the  assumed  secular  trend. 

Significant  coefficients  of  correlation  for  second  and  in  some 
cases  higher  differences  indicate,  in  general,  that  the  irregu- 
lar fluctuations  synchronize.  Coefficients  for  higher  differences 
of  short  series  contain  a  large  spurious  element  which  increases 
with  the  order  of  difference.  This  element  is  due  to  the 
tendency  of  the  items  to  alternate  in  sign. 

These  conclusions  assume  that  the  magnitude  of  the  elements 
due  to  secular  trend,  business  cycles,  and  irregular  events 
vary  in  the  order  in  which  these  elements  are  named.  In 
case  we  are  dealing  with  data  having  marked  cycles  (of  the 
same  variety)  and  are  interested  in  the  correlation  of  the  cycles 
the  coefficients  for  the  cycles  and  first  differences  constitute 
the  proper  basis  for  judgment  rather  than  coefficients  for 
higher  differences.  Stability  of  coefficients  for  higher  differ- 
ences, in  such  a  case,  probably  means  that  the  influence  of  all 
the  fluctuations  except  the  irregular  ones,  t.  c,  the  oscillations, 
has  been  eliminated  by  the  variate  difference  process. 

Qieota  ooncapooding  to  the  tenna  of  tlie  expansion  of  (1+1)"*,  we  have  proven  that  the  (m+l)th 
differaiee  has  aa  ooeffieients  the  tenaa  of  the  expanaion  of  (1+1)"*+^  then,  by  mathenoatieal  indnetion, 
the  propoaition  atated  is  true. 

PnfcBBor  A.  A.  Yoiuc  haa  called  my  attention  to  the  fact  that  the  foregoini  theorem  ia  ( 
atnt«i  in  the  InatituU  of  ActmriM*  Text  Book,  2nd  ed..  Part  II.  p.  4S7. 
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TABLE  DC. 


LONDON  CLEARINGS  (COLUMN  1)  WITH  THE  d-YEAR  MOVING  AVERAGE  (2)  AND  DEVU- 
TI0N8  FROM  MOVING  AVERAGE  (8)  STRAIGHT  LINE  (4).  PARABOLA  (6)  AND  COM- 
POXIND  INTEREST  LAW  (6):  SAUERBECK'S  PRICES  (7)  WITH  THE  d-YEAR  MOVING 
AVERAGE  (8)  AND  DEVUTIONS  FROM  MOVING  AVERAGE  (9),  STRAIGHT  LINE  (10) 
AND  PARABOLA  (11);  1868-1913.  ALSO  DEVUTIONS  OF  LONDON  CLEARINGS  FROM 
THE  TWO  STRAIGHT  UNE8  FITTED  TO  DATA  FOR  1868-1896  AND  FOR  1897-1913 
(12)  AND  DEVUTIONS  OF  SAUERBECK'S  PRICES  FROM  TWO  STRAIGHT  UNES 
SIMILARLY  FOUND  (13). 


1897 

75 

79 

-  4 

-20 

-  9 

-16 

62 

66 

-  4 

-10 

_  y 

0 

—  2 

1898 

81 

83 

-  2 

-17 

-  7 

-12 

64 

66 

-  2 

-  8 

—  6 

+  1 

—  2 

1899 

92 

87 

+  5 

-  8 

+  1 

-  5 

68 

67 

+  1 

-  8 

—  1 

+  7 

-\-  I 

1900 

90 

91 

-12 

-  6 

-10 

76 

68 

+  7 

+  4 

+  8 

-  1 

+  7 

1901 

96 

96 

-  9 

-  2 

-  7 

70 

69 

+  1 

0 

+  1 

0 

-^  I 

1902 

100 

102 

—  2 

-  7 

-  3 

-  5 

69 

70 

-  1 

0 

-  1 

—  1 

1908 

101 

107 

—  6 

-  8 

-  6 

-  8 

69 

72 

-  3 

0 

_  1 

-  6 

—  2 

1904 

106 

110 

_  4 

-  6 

-  5 

-  7 

70 

73 

-  3 

+  2 

_  1 

-  6 

—  2 

1905 

123 

115 

+  8 

+  9 

+  8 

+  7 

72 

73 

-  1 

+  6 

+  6 

~  2 

1906 

127 

121 

+  6 

+11 

+  7 

+  8 

77 

74 

+  8 

+10 

+  4 

+  5 

+  2 

1907 

127 

126 

+  1 

+  9 

+  2 

+  4 

80 

75 

+  5 

+14 

+  6 

-  1 

+  4 

1908 

121 

132 

-11 

0 

-  8 

-  6 

73 

76 

-  3 

+  7 

-12 

1909 

135 

189 

—  4 

+12 

+  1 

+  5 

74 

78 

-  4 

+  9 

—  2 

-  3 

—  4 

1910 

147 

.... 

+22 

+  8 

+12 

78 

+14 

+  1 

+  3 

—  1 

1911 

146 

+18 

+  1 

+  7 

80 

+16 

+  1 

-  3 

—  1 

1912 

160 

+30 

+10 

+16 

85 

+22 

+  5 

+  6 

+  3 

1913 

164 

+32 

+  8 

+17 

85 

+23 

+  3 

+  4 

+  2 

(»)  111  £100,000/XX).    (b)  Relative  Indieee. 


Judgment  concerning  the  correlation  of  cyclical  fluctuations 
of  two  series  must  be  preceded  by  elimination  of  the  secular 
trend.  The  choice  of  a  function  to  represent  the  secular  trend, 
indeed  the  choice  of  the  method  of  eliminating  the  trend, 
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whether  by  curve  fitting  or  otherwise,  these  are  questions 
fundamental  to  the  process.  I  will  test  the  effect  that  various 
suppositions  concerning  the  secular  trend  have  upon  the  corre- 
lation coefficients  between  the  deviations  from  the  various 
trends  (cycles)  resulting  from  the  suppositions.  The  two 
series  chosen  for  this  test  are  London  clearings  and  Sauer- 
beck's price  indices  given  with  other  data  in  Table  IX.  These 
series  are  chosen,  first,  because  the  secular  trends  are  dis- 
similar, second^  because  the  trends  differ  most  widely  from 
the  linear  of  any  which  could  be  found,  and,  third,  because 
the  variate  difference  correlation  coefficients  for  these  series 
are  puzzling  to  the  author  of  the  variate  difference  correla- 
tion method.  "Student"  applied  his  method  to  London 
clearings  per  capita  and  Sauerbeck's  prices  and  to  marriage 
rate  and  wages,  finding  the  following  coefficients: 


I.    CLEARINGS  AND  PRICES. 


IstD. 

2ndD. 

3rdD. 

4th  D. 

6th  D. 

6th  D. 

-.33 

+.61 

+  .80 

+  .07 

+  .11 

+  .05 

n.    MARRUOE  RATE  AND  WAGES. 

-.62 

+  .67 

+  .68 

+  .62 

+  .66 

+  .68 

+  56 

He  says,  "The  difference  between  I  and  II  is  very  marked, 
and  would  seem  to  indicate  that  the  causal  connection  between 
index  numbers  and  Bankers'  clearing  house  rates  is  not  al- 
together of  the  same  kind  as  that  between  marriage  rate  and 
wages,  though  all  four  variables  are  commonly  taken  as  in- 
dications of  the  short  period  trade  wave."* 

Figure  2  presents  Sauerbeck's  indices  with  linear  and  para- 
bolic secular  trends,  the  functions  being  fitted  to  the  data 
by  the  method  of  moments..  Figure  3  presents  London  bank 
clearings  with  linear,  parabolic,  and  exponetial  functions 
fitted  to  the  data.  Figure  4  presents  both  series  with  their 
respective  nine-year  moving  averages,  nine  years  being  deter- 

•Biimetihi,Apnl,l9H,p.  180. 
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mined  by  inspection  as  the  length  of  the  business  wave  or 
cycle.  Figures  5,  6,  7,  and  8  present  the  deviations,  positive 
or  negative,  of  the  two  series  from  the  various  secular  trends. 
The  last  named  figures  all  show  a  striking  correspondence  of 
the  cyclical  fluctuations  of  the  two  series.  It  will  be  noticed 
that  fluctuations  of  clearings  show  a  tendency  to  precede  or 
forecast  the  fluctuations  in  prices. 

Figures  5,  6,  7,  and  8  throw  some  light  on  Babson's  hypothe- 
sis that  economic  action  and  reaction  are  equal,  t.  e.,  that 
consecutive  areas  above  and  below  the  line  of  normal  growth 
should  be  equal  for  a  correct  normal  line.  It  is  true  that  the 
sum  of  areas  above  and  below  the  Unes  are  roughly  equal;  that, 
the  method  of  curve  fitting  accomplishes.  But  what  are  con^ 
secuMve  areas,  the  long-time  areas  of  Figures  6  and  8  or  the 
short-time  areas  of  Figures  5  and  7?  It  is  obvious  that  we 
would  get  still  more  heterogeneous  results,  as  regards  positive 
and  negative  areas,  if  we  should  use  series  of  various  lengths, 
say  20  years  or  70  years,  or  series  of  monthly  or  quarterly 
rather  than  annual  data. 

PIQURE  2. 
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FiaURE  3 


/Ti^ 


LOIDOf  SAIC  CIIARUOE  U  BOKCRIDS  OT  MILLX0I8  P00I06  8TZIILZIG. 
1868-19U^tXTH  STHAIGBT  LZIB,  PARABOU,  ilO  OOMPOUKO  XimtST 
BOKJATIOfS  or  Lin  AID  CORTESt 


FIGURE  4 
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FIGURE  6 
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DKVUTIONS  OF  LONDON  CLEiUUNQS  (C)  AND  SAUERBBCK^  PRICES  (P)  FROM 
THEIR  RESPECTIYB  PARABOUC  SECULAR  TRENDS.  lMfr-1918. 


FIGURE  8 


1*^J 

/\ 

; 

^  /S 

A 

/^ 

^JJ)  A 

/^ 

\ 

Ay 

'r 

•4  S*^ 

sV 

\\   . 

-\ 

f, 

f 

^V 

» 

^ 

U. 

<s 

t 

1 

s  A 

^  ' 

.u 

^ 

•Y 

\ 

^ 

i 

1 

V 

_  y^ 

> 

^y 

V\ 

kA\ 

yV 

« 

Ni 

*'.7 

»Jffi 

V 

V 

^^A 

- 

AT*        ^ 

L  "^ 

W»         M 

B? — a 

#»-    M 

\sm — -^ 

Btf » 

yJ 

DEVUTIONB  OF  LONDON  CLEARINGS  FROM  TREND  AS   COBIPOUND   INTBREBT 
CURVE  (O  AND  AT  SAUERBECKS  PRICES  FROM  LINEAR  TREND  (P),  1888-1911. 


Digitized  by 


Google 


65] 


Correlation  Method  and  Curve^FitUng. 


629 


TABLE  X. 

COBFnCIENTS  OF  COBBELATION  BETWEEN  SAUERBECK'S  PRICE  INDICES  AND 
LONDON  CLJSARINOS,  1868-1918. 

A.  lUw  FiauBV  LSD  mm  DimBaKcn. 

B.  DbVUTIOMB  ROM  O^TBIB  M 0T1MQ  AtBBACB  kKD  DimnsHCBB. 

C.  DiTUTIOIIB  VBOM  BtBAIOBT  LiMXS  AITD  DlFfUSIICU. 

D.  DiTunoNB  iBOM  Parabolas  and  DrFwaaxKas. 

E.  Dbtutiomb  fboh  Compouhd  Imwacar  Law  fob  CLBABraae  ahs  Sibaxoht  Lnn  roB  Pbicbb  aio 

DlfFBBBMCBS. 


r-.,. 

r-I. 

ro- 

»*+/• 

^+f 

Raw  FicurM    

-.87 
+  .06 
-.20 
-.27 
-.26 
-.28 
-.21 

-.81 

+  .42 
+  .31 
+  .26 
+  .23 
+  .23 
+  .21 

-.28 
+  .37 
+.14 
+  .03 
-.01 
-.06 
-.08 

Pint  IMeranoM 

+.12 

Baeond  Differenoea      

Third  DifferaneM 

Fourth  Differenoea 

Fifth  Differaieet 

Sixth  DifferenoeB 

B. 

Doriataoni                      

-.27 

+  .19 
-.06 
-.15 
+  10 

+  ■64 
+  .42 
+  .22 
+  .15 

+  .60 
+  .37 
+  .10 
+  .02 

+  .86 

Pint  Differences 

Second  Differences 

Third  Differenoee 

Deriations. 


Second  Diffcienoes. 
Third  Differences. . 


+  .75 


+  .85 
+  .00 
-.21 
-.26 


+  .92 
+  .55 
+  .35 
+  .31 


+  .90 
+  .43 
+  .08 
-.04 


+  .80 


Demfcioos 

First  Differences. . . 
Second  Differences. 
Third  Differences. . 


+  .20 


+  .49 

+  .73 

+  .65 

+  .06 

--.49 

+  .36 

-.22 

--.35 

+  .06 

-.28 

+  .31 

-.06 

+  .33 


Deriations 

First  Differences . . . 
Second  Differences. 
Tliird  Differences. . 


+.67 


+  .75 
+  .02 
-.26 
-.32 


+  .82 
+  .50 
+  .83 
+  .35 


+  .76 

+  .38 

+  .13 

.00 


+.59 


The  main  question  upon  which  we  wish  to  get  light  is,  how- 
ever, the  effect  of  the  various  methods  of  eliminating  the 
secular  trend  upon  the  coefficients  of  correlation  between  cor- 
responding deviations.     Table  X  gives  the  coefficients  of 
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correlation  between  Sauerbeck's  indices  and  London  clearings 
taking  the  raw  figures  and  their  differences,  first  to  sixth,  and 
also  taking  deviations  from  various  secular  trends  and  their 
differences,  first  to  third.  CoefiBicients  are  presented  for  con- 
,  current  items  and  for  a  lag  in  both  directions,  a  lag  of  one  for 
differences  and  a  lag  of  one  and  of  two  for  deviations  or  cycles. 

The  coefBicients  of  correlation  for  the  raw  figures  (  —  .37, 
—  .31  and  —.28)  show  that  the  secular  trends  of  prices  and 
clearings  are  in  opposite  directions.  The  coefBicients  for  the 
first  differences  of  the  raw  figures  and  of  all  the  deviations 
indicate  an  appreciable  positive  correlation  for  concurrent 
items  (/o)  and  for  prices  one-year  lag  (r'+i),  with  the  coeflBicient 
r'o  larger.  The  coefBicients  for  second  and  higher  differences 
of  the  raw  figures,  and  deviations  as  well,  decrease  as  the  order 
of  difference  increases;  the  coefficients  for  one-year  lag  of  prices 
decreasing  more  rapidly  than  for  concurrent  items.  These 
facts  indicate  that  the  maximum  correlation  of  business  cycles 
(including  the  irregular  fluctuations)  is  for  clearings  preceding 
prices  by  less  than  half  a  year,  say,  four  months.  There  is, 
however,  an  unknown  element  of  spurious  correlation  between 
clearings  and  prices  because  the  former  are  dependent  upon 
prices  as  well  as  ph3rBical  volume  of  goods  exchanged  and 
speculation.  If  this  spurious  element,  due  not  to  the  method 
but  to  the  nature  of  the  data,  were  excluded,  it  is  probable 
that  the  maximum  correlation  would  be  found  for  clearings 
preceding  prices  by  more  than  six  months,  perhaps  by  a  year. 

The  coefficients  of  correlation  for  the  deviations  all  agree  in 
locating  the  maximum,  and  therefore  the  lag  of  prices,  at  less 
than  a  year.  The  actual  maximum  found  was  for  concurrent 
items,  except  for  deviations  from  the  nine-year  averages  which 
gives  a  maximum  at  one  year  lag  of  prices.  Since  our  judg- 
ment is  based  upon  the  relative  values  of  the  coefficients  for 
various  degrees  of  lag,  rather  than  upon  their  absolute  values, 
the  type  of  secular  trend  chosen  does  not  appear  to  have  great 
significance.  Curve-fitting,  however,  does  appear  to  be  prefer- 
able to  the  taking  of  moving  averages  because,  first,  all  the 
items  may  be  used  in  determining  the  correlation  and,  second, 
the  coefficients  for  deviations  and  first  differences  disagree  in 
their  location  of  the  maximum  when  deviations  from  the  mov- 
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ing  average  are  taken  but  agree  in  all  other  cases.  Of  course 
it  might  be  possible  to  use  the  deviations  of  all  the  terminal 
items  from  the  moving  average,  if  values  of  the  latter  were 
exterpolated;  fitting  a  curve,  graphically  or  otherwise,  to  the 
moving  average  is  the  obvious  solution  of  this  problem. 

The  results  appearing  in  Table  X  make  it  clear  that  the 
coefficients  for  higher  differences  give  little  indication  of  the 
correspondence  of  the  business  cycles  in  the  two  series,  which 
correspondence  is  clearly  shown  by  the  charts  and  the  correla- 
tion coefficients  for  deviations  from  the  secular  trend  and  for 
first  differences. 


If  our  interest  were  in  the  absolute  degree  of  correlation 
between  the  cycles  of  two  series  for  selected  pairs  of  items, 
the  nature  of  the  curves  used  to  represent  the  secular  trends 
and  the  closeness  of  the  fit  to  the  data  would  be  of  primary  im- 
portance. In  case  we  are  dealing  with  series  in  which  the 
secular  trends  are  non-linear,  such  as  clearings  and  prices,  but 
if,  nevertheless,  we  use  straight  lines  to  represent  the  trends 
and  correlate  deviations  therefrom,  the  coefficients  resulting 
will  undoubtedly  contain  a  large  spurious  element,  positive 
or  negative.  This  is  illustrated  by  the  discrepancy  between 
the  coefficients,  -I-.92  and  +.73,  obtained  for  deviations  from 
straight  lines  and  parabolas,  respectively,  of  London  clearings 
and  Sauerbeck's  prices  (Table  X).  The  former  coefficient 
(+.92)  undoubtedly  contains  a  spiuious  element  amounting 
to  some  twenty  points.  The  spurious  element  is  positive  in 
this  case,  apparently,  because  of  the  downward  long  time 
trend  from  1868  to  1896  and  the  upward  trend  from  1897  to 
1913  which  results  in  the  pairing  of  large  negative  deviations 
for  the  period  1884-1899,  when  the  deviations  are  from  straight 
lines. 

To  test  the  effect  of  dividing  the  data  of  Sauerbeck's  prices 
and  London  clearings  into  two  homogeneous  sub-periods,  i,  e. 
one  of  falling  prices,  1868-1896,  and  one  of  rising  prices, 
1897-1913,  two  linear  secular  trends  were  found  for  each  series 
and  coefficients  of  correlation  were  computed  for  deviations 
from  these  trends  and  for  their  first  differences.     The  lines 
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and  their  equations  are  given  in  Figxire  9;  the  deviations  ap- 
pear in  Figure  10;  the  coefficients  are  presented  in  Table  XI. 
The  maximum  coefficients  for  the  deviations  are  r«s  +.71  and 
r+i=+.70  for  the  periods  1868-1896  and  1897-1913,  respec- 
tively. The  maximimi  coefficients  for  corresponding  first 
differences,  r'o=+.61  and  r'+i=+.47,  are  consistent  with 
those  obtained  for  the  entire  period  as  shown  by  Table  X. 
The  coefficients  for  first  differences,  r',,  between  deviations 
from  various  trends  (see  A,  B,  C,  D,  and  E  of  Table  X)  are 
+.42,  +.42,  +.55,  +.49,  and  +.50. 


TABLE  XI. 

OOEFnCIBNTB  OF  CORBELATION  BETWEEN  DEVUTIONS  OF  SAUERBECK'S  PRICES 
AND  OF  LONDON  CLEARINGS  FROM  THEIR  RESPECTIVE  UNBAR  SECULAR  TRENDS 
FOR  THE  TWO  PERIODS  18W-18M  AND  1897-191S  TOGETHER  WTTH  COEFFICIENTS 
FOR  FIRST  DIFFERENCES;  VARIOUS  DEGREES  OF  LAG  OF  PRICES  (+)  AND  OF  CLEAR. 
INGS  (-). 


CoeffidenUofCombtion. 

IteotPftirad. 

r-i. 

r(h 

r-^i' 

r+$' 

r+i- 

1868-18M. 

DemtioiM 

+  .38 

+.ao 

+  .71 
+  .61 

+  .68 

+  .84 

+  .84 
+  .16 

-.07 

Fbit  USenaeet 

-.07 

1897-WW. 

DemtioM 

-.27 
-.40 

+  .48 
+  .J7 

+.70 
+.47 

t:S 

-.84 

fSift  Differeneet 

-.40 

Division  of  the  data  into  two  sections  throws  new  light  on  the 
problem.  Clearings  and  prices  fluctuated  concurrently  during 
the  first  period,  but  prices  lagged  behind  clearings  by  a  year 
during  the  period  1896-1913.  Perhaps  increased  speculation 
has  changed  the  character  of  clearings  during  the  second  period. 
Whatever  may  be  the  cause,  the  fluctuations  of  English  prices 
and  clearings  are  shown  to  be  related  in  the  same  fashion  as  are 
those  for  the  United  States  during  the  same  period  (see  AD, 
BD,  and  CD  of  Table  IV). 
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TABLE  Xn. 

COEFFICIENTS  OF  CORRELATION  BETWEEN  RELATIVE  WHOLESALE  PRICES  AND  PIQ- 
IRON  PRODUCTION  OF  THE  UNITED8TATE8,  DEVUTIONS  AND  FIRST  DIFFERENCES 
AS  FOLLOWS: 

1879-1918. 

A.  Dstunom  ibom  Liniab  Siculae  Tbbmds  km  Fnn  DirfBuiicM. 

B.  DiTunoira  or  Pbicis  fbom  Pak4B0L4  amd  op  Pio-iboh  PBODuonoM  ftOM  Compouhd  IimiMT 

Cran,  AMB  Tbob  Fnm  DimsBiroBt. 

1879-1896. 

C.  DlTUnOMB  IBOM  LlNB4B  SbOULAB  TsilinM  AMD  TbBIB  FoMT  DirRBBMCBB. 

1897-1913. 

D.  DavunoiB  ibom  Luibab  Sbodlab  Tbbmdb  amb  Tbbib  FSbbt  Thnuaaiom, 

1879-1896. 

E.  DsTunoHi  or  Pbkbs  pbom  Limbab  Sbqitlab  Tbbhd,  akd  op  Pio-iboh  PBODUonoM  pbom  Com- 

poxTND  Intbbbbt  Cubtb  (Compdtbs  fob  Data  1879-191S). 

1897-1918. 

F.  DbTUTIOMB  op  PbIOBB  pbom  LdIBAB  SbCULAB  TbBMO,  and  op  PiO-IBON   PB0DT7C110N  PBOM  COM- 

POUHD  iMTBBBn  CUBTB  (COMPDTBD  POB  DaTA  1879-1918). 

1879-1913. 
0.  DBTunom  op  Pbiobb  pbom  thb  Two  Limbab  Sboclab  TBsmit  (1879-1896  akd  1897-1918)  as  a 
CowTiNuoxn  Sbbibs  akd  op  Pra-iBON  PBODTTcnoH  pbom  Compoukd  Imibbst  Cvbvb. 

H.  FoMTDlPPBBBNCBSOPRAWlnMB. 

Prieu  nnewrtiU  (0),  la§  (+),  or  prtfiou*  (-)  to  plg4r<m  proiiteHen  m  indieaUd  by  nhteHpt  cfr. 


Pteriod. 

Itemf  Paired. 

CoefficientBofCorrelatioD. 

Symbol. 

r.,. 

To. 

^+/- 

^+f 

r+5. 

(A) 

1879-1918 

DeviatioDfd) 
FintDiffflreneei 

+:« 

+  .76 
+  .41 

+  .74 
+  .21 

+  .68 

+  .62 

(B) 

1879-1918 

Deviations 
First  Diffcren«M 

1:S? 

+  .48 
+  .40 

+  .51 

+  .22 

(C) 

1879-1896 

DevisUoDB 
First  Differences 



+  .48 
+  .23 

+  .61 

+  .55 

+:Ji 

+  .31 

(D) 

1897-1918 

Deviations 
First  Diffennoes 

-!« 

+  .41 
+  .64 

+  .35 
+  .17 

-.06 

-.06 

CE) 

1879-1896 

Deviations 

+  .64 

+  .69 

+  .49 

+  .20 

(F) 

1897-1913 

DevUtiona 

+  .66 

+  .48 

+  .10 

+  .11 

(G) 

1879-1913 

Deviations 

+  .45 

+  .44 

+  .19 

+  .10 

(H) 

1879-1913 

First  Differences 

-.31 

+  .41 

+  .22 

-.10 

+  .07 

(a)  Coefficient  r^^«+.53. 
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Table  XII  presents  coefficients  of  correlation  between  de- 
viations from  various  secular  trends  and  their  first  differences 
of  relative  wholesale  prices  and  pig-iron  production  of  the 
United  States  for  the  period  1879-1913  and  the  sub-periods, 
1879-1896  and  1897-1913.  The  various  secular  trends  and 
their  equations  are  given  in  Figures  11  and  12;  the  devia- 
tions appear  in  Figures  13  and  14;  the  data  appear  in  Table 
XIII. 

For  the  period  1879-1913  (see  A,  B,  G,  and  H)  the  cycles  of 
prices  and  pig-iron  production  are  concurrent.  For  the  period 
1879-1896  (see  C  and  E)  the  pig-iron  cycles  precede  price 
cycles  by  a  year.  For  the  period  1897-1913  the  cycles  of  the 
two  series  are  strongly  concurrent  (see  D  and  F).  The 
coefficients  of  correlation  for  deviations  from  the  linear  trends, 
1879-1896,  r.=  -f-.48  and  r+i=+.61  and  r+2=+.41,  agree  in 
locating  the  maximimi  at  the  same  point  as  those  for  first 
differences,  r',=  -f-.23  and  r%i=+.65  and  r'+2=-00  (see  C). 
The  coefficients  for  deviations  from  the  linear  trends,  1897- 
1913,  To^+Al  and  r+i=  -f-.35  are  likewise  supported  by  those 
for  first  differences,  r\=  +.54  and  r'+i  =  +.17  (see  D).  Using 
deviations  of  prices  from  the  two  linear  secular  trends  as  a 
continuous  series  and  of  pig-iron  production  from  the  com- 
pound interest  curve,  1879-1913,  we  have  the  coefficients 
ro=  +.45  and  r+i  =  +.44  (see  G).  It  is  obvious  that  the  coef- 
ficients for  the  whole  period  and  the  two  sub-periods  are  con- 
sistent. At  present  general  prices  and  pig-iron  prodv^Aion 
fluctuate  concurrently. 
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FIQUBE  9. 


nOURE  10. 


DBYIATIONS  OF  LONDON  CLEABINQ8  CC)  AND  8AUEBBECK*S  PRICE  INDICES  (?) 

FROM  THEIR  RESPECTIVE  UNEAR  SECULAR  TRENDS  FOR  T&E 

TWO  PERIODS  186fr-1896  AND  1897-1913. 
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ii) 

140 
130 


WBOUSALE  PRICX  IIDICX8  FOR  TBt  USITCD  STATES  WITH  8TSAICBT 
LIK  AVD  PARABOLA  FITTSD  TO  DATA.   1679-1913.   AID  TWO  STRAIOBT 
LIVES  PITTED  TO  THE  DATA  FOR  THE  PERIODS  1S79-1096  AID  X897- 
1913,  R£SPCCTI?CLY.     EQUATIOIS  OF  LIVES  AVD  CURVE: 

1679-1913   (A)     7  m  'K).1476t  <•>  lia.9 
1679-1913  (B) 

1679-1896  (0) 

1897-1913  (Pi 


y  s  'K),l86t*  ♦  0.189t  ♦  108.8 "^  ^ 

J  m  -a.lOt  ♦  131.7  >Z  I 

y  m  ♦8.60t  ♦  48.8  aXT^ 


no    ' 


190 


110 


30 


PlO-nOV  PRODUCT  101  OF  TRK  UVITED  STATES  VITB 
SnUIOBT  LIVE  AID  OOMPOUID  IITERS8T  UV  FITTED 
TO  DATA,   1879-1913,  AVD  TWO  STRAIOBT  LIVES 
FITTSD  TO  DATE  FOR  THE  PERIODS  1879-1S98  AKD 
1887-1913,  RE8PECTITILT. 

B9PIATI0IS  OF  LIVES  AVD  CUR7E8; 
1879-1913     (Aj     y  ■  ♦T.SSt  -  3.00 
1879-1913     (8)     y  ■  33.75  (1.069)* 
1879-1896     (Cj     y  ■  ♦3.S9t  ♦  33.0 
1897-1913     (D)     y  -  ♦11.90t  -  lO^J*- 
(Origin  at     1879) 


isap 


1910    1919 
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PIGT7RE  18. 


DBVUTI0N8  OF  UNITED  8TATE8  FRIGE  INDICES  (P)  FROM  PARABOLA  AND  PIQ* 
IRON  PRODUCTION  (I)  FROM  COMPOUND  INTEREST  CURVE.  1870-1918. 

FIGURE  14. 


DEVUTIONS  OF  UNITED  STATES  PRICE  INDICES  (P)  AND  PIOIRON  PRODUCTION 

(D  FROM  THEIR  RESPECTIVE  UNBAR  SECULAR  TRENDS  FOR 

THE  TWO  PERIODS,  187»-18M  AND  1807-1918. 
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TABLE  Xni. 
WHOLESALE  PRICE  INDICES  POR  THE  UNITED  STATES  (COLUMN  1)  WITH  THE  DBVIA. 
TI0N8  FROM  STRAIGHT  LINE  (2)  AND  PARABOLA  (S)  1879-191S,  AND  FROM  TWO 
STRAIGHT  LINES,  1879-1896  AND  1807-1918  (4)  AS  SECULAR  TRENDS.  AL80PIG4R0N 
PRODUCTION  IN  THE  UNITED  STATES  (6)  WITH  THE  DEVIATIONS  FROM  STRAIGHT 
UNE  (0)  AND  FROM  COMPOUND  INTEREST  LAW  (7)  1879-1918  AND  FROM  TWO 
STRAIGHT  LINES,  1879-1898  AND  1897-1918  (8)  AS  SECULAR  TRENDS. 
(Eqiutkni  of  Seenltf  Tnndi  in  Fleam  11  and  12.) 


1879. 
1880. 
1881. 
1882. 
1888. 
1884. 
1885. 
1888. 
1887. 
1888. 
1889, 
1890. 
1891. 
1892 
1893 
1894 
1896, 
1896 

1897. 
1898. 
1899 
1900 
1901 
1902 
1903 
1904 
1906 
1906 
1907 
1008 
1000 
1010 
1011 
1012 
1013 


118.2 

+  6.8 

-18.5 

-13.5 

27 

+30 

-  7 

130.8 

+17.8 

-  1.8 

+  1.2 

88 

+33 

+  2 

120.3 

+16.1 

+  0.4 

+  1.8 

41 

+28 

+  2 

132.7 

+10.4 

+  7.4 

+  7.3 

46 

+25 

+  6 

120.7 

+16.2 

+  7.7 

+  6.4 

46 

+18 

+  2 

121.6 

+  8.0 

+  2.6 

+  0.4 

41 

+  5 

-  6 

113.8 

.0 

-  2.5 

-  5.3 

40 

-10 

112.4 

-  1.6 

-  1.3 

-  4.6 

67 

+  6 

+  3 

113.3 

-     .8 

+  1.0 

-  1.6 

64 

+  4 

+  7 

115.2 

+  1.0 

+  6.8 

+  2.4 

66 

+  4 

115.2 

+     .8 

+  7.6 

-4.6 

76 

-11 

112.0 

-  1.6 

+  6.8 

--  4.3 

92 

+  9 

-22 

111.7 

-  3.0 

+  6.8 

■-  6.2 

83 

--  8 

106.1 

-  8.7 

+  2.2 

--  1.7 

92 

—  7 

--12 

106.6 

-  9.4 

+  2.4 

--  3.3 

71 

-86 

-14 

06.1 

-10.0 

-  6.6 

-  4.1 

67 

-48 

-24 

03.6 

-21.7 

-  8.0 

-  4.6 

94 

-29 

-  4 

90.4 

-26.0 

-12.1 

-  5.6 

86 

-44 

-18 

80.7 

-26.9 

-13.0 

-  6.5 

97 

-41 

-14 

03.4 

-22.3 

-  0.0 

-  5.5 

118 

-28 

-  1 

101.7 

-14.1 

-  2.4 

+  0.2 

136 

-18 

+  9 

110.5 

-  5.5 

+  6.3 

+  6.4 

138 

-24 

+  2 

108.6 

-  7.6 

+  2.0 

+  1.8 

160 

-11 

+14 

112  0 

-  3.4 

+  4.8 

+  8.6 

178 

0 

+23 

113  6 

-  2.8 

+  3.7 

+  1.7 

180 

-  5 

+14 

113.0 

-  3.6 

+  1.1 

-  1.6 

166 

-28 

-12 

116.0 

-     .8 

+  1.6 

-  1.2 

230 

"29 

+41 

122.5 

+  5.6 

+  5.6 

+  2.8 

263 

"44 

+61 

120.5 

+12.6 

+  0.7 

+  7.2 

258 

--41 

+42 

122  8 

+  5.6 

+  0  1 

-  2.1 

160 

-66 

-72 

126.5 

+  0.2 

+  0.4 

-  1.0 

268 

+25 

+11 

131  6 

+14.1 

+  1.8 

-  1.6 

273 

+83 

+  0 

120.2 

+11.6 

-  4  6 

-  3.6 

236 

-12 

-46 

133  6 

+15.8 

-  4.1 

-  1.7 

207 

+41 

-  4 

135.2 

+17.3 

-  6.0 

-  2.6 

310 

+46 

-12 

-  6 

+  2 

^i 

-  9 
-14 

0 

+  8 
+  1 
+  8 
+20 
+  8 
+13 
-11 
-19 
+  4 

-  7 

-10 

-  1 
+  5 

-  5 

+  4 
+11 
+  1 
-26 
+27 
+38 
+82 
-79 
+  8 
+11 
-38 
+11 
+12 


(a)  The  Aldrich  and  Bureau  of  Labor  Statistios  indices  an  reduced  to  a  continuous  series  with  the 
base  1800-1800. 

rb)  From  Statistical  Abstract  of  the  United  Stotes,  1914,  p.  664.    The  units  here  are  100.000  lone  ton. 

(c)  Equation  of  line  of  secular  trend,  y  «7.862t— 8.00,  orvn  <^  1879.  This  is  the  only  trend  having 
any  negative  ordinate  for  the  period  studied. 


The  conclusion  just  stated  is  of  especial  interest  because  it 
is  in  conflict  with  that  of  Professor  H.  L.  Moore.*  In  his 
Economic  CycleSj  he  found  the  following  coefficients  between 
the  cycles  of  crop  yield  and  pig-iron  production,  vMng  three 
year  averages  in  all  cases:  r<,  =  .626;  r+i  =  .719;  r+2=.718;  r+j™ 
.697;  r+4«.572  (see  Table  XIV).  Correlating  the  cycles  of 
crop  yield  with  cycles  of  general  prices,  t  he  obtains  the  coeffi- 

*  Moore.  H.  L.    Economic  CycUs,  p.  110. 
t  Ibid.,  p.  12S. 
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cients  r+s = .786,  r+4 = .800,  and  r^^  =  .710.  He  concludes  from 
these  coefficients,  first,  "that  the  cycles  in  the  yield  per  acre 
of  the  crops  are  intimately  related  to  the  cycles  in  the  activity 
of  industry,  and  that  it  takes  between  one  and  two  years  for 
good  and  bad  crops  to  produce  the  maximum  effect  upon  the 
activity  of  the  pig-iron  industry"  and,  second,  that  "the 

cycles  in  the  yield  per  acre  of  the  crops  are 

intimately  connected  with  the  cycles  of  general  prices,  and  the 
lag  in  the  cycles  of  general  prices  in  approximately  four  years."* 
It  seems  to  me  that  this  conclusion  is  not  warranted  because  of 
the  poor  fit  of  a  linear  secular  trend  to  pig-iron  production. 
The  ordinate  of  the  secular  trend  is  negative  for  the  years  1871, 
1872,  and  1873.  The  deviations  from  the  secular  trend  are  all 
positive  for  the  periods  1871-1877  and  1902-1910  and  all 
negative  for  the  period  1878-1901.  The  deviations  of  crop 
yield  are,  with  few  exceptions,  positive  from  1871  to  1879  and 
1903  and  1910  and  negative  from  1880  to  1902.t  It  appears 
probable,  then,  that  the  correlation  coefficients  upon  which  he 
relies  contain  a  large  spurious  element.  At  any  rate  the 
differences  between  the  coefficients,  amounting  to  less  than  .02 
in  most  cases,  on  which  his  judgment  is  based,  cannot  be  con- 
sidered significant. 

Waiving  the  question  of  Moore's  use  of  three-year  progres- 
sive averages  to  form  the  series  for  which  correlation  coeffi- 
cients are  computed,  which  usage  throws  serious  doubt  upon 
the  reliability  of  his  conclusions,  I  will  test  the  correlation 
between  the  series  of  three-year  averages  by  computing  the 
coefficients  between  first  difference  of  those  items.  The 
coefficients  are  given  in  Table  XIV.  The  coefficients  between 
(1)  crop-yield  and  pig-iron  production  and  between  (2)  crop- 
yield  and  general  prices  are  not  significant.  The  former  group 
coefficients  (1)  shows  a  curious  alternation  in  value  which, 
examination  of  the  basic  series  demonstrates,  is  due  to  a  few 
predominating  items  in  pig-iron  production  after  1905.  The 
latter  group  of  coefficients  (2)  shows  a  maximum  at  four-years 
lag  of  prices  but  the  coefficient  .(r'+4=  +.39)  is  not  much  larger 
than  the  maximum  coefficient  (r'.2=+-32)  found  for  first 
differences  of  the  two  random  series  previously  analyzed  (see 

*  Moore.  H.  L.    EeowmU  Cydu,  pp.  110. 123. 
t/6id.,p.  Ul. 
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Table  V).  The  coefficients  for  pig-iron  production  and  general 
prices  (3)  reach  a  maximum  (r'+i=+.69)  at  one  year  lag  of 
prices.  This  coefficient  is  probably  significant.  It  gives, 
however,  a  result  at  variance  with  Moore's  conclusions  but 
consistent  with  the  conclusions  obtained  when  the  period 
1879-1913  was  divided  into  two  sub-periods  (see  Table  XIII). 
Moore's  use  of  three-year  averages  probably  results  in  much 
higher  coefficients  than  would  result  from  annual  figures. 
Even  so,  the  coefficients  between  'first  differences  are  small  for 
crops  and  the  indices  of  the  industrial  and  business  activity. 
Moore's  object  was  to  show  that  the  cycles  ot  business  reflect 
the  cycles  in  crops,  not  merely,  having  assumed  that  cycles 
exist,  to  find  the  lag.  For  this  object  a  good  "fit"  of  secular 
trend  to  data  is  imperative.  The  method  of  first  differences, 
then,  is  valuable  because  it  reveals  spurious  correlation  between 
deviations  from  secular  trends  when  the  fit  is  not  good. 

TABLE  XIY. 

<A)  CX)BFFICIENTS  OF  CORRELATION  BETWEEN  DEVUTIONS  OF  YIELD  PER  ACRE  OF 
NINE  CROPS  FROM  THE  LINEAR  SECULAR  TREND  AND  SIMILAR  DEVUTIONS  OP 
PIG-IRON  PRODUCTION  AND  OF  GENERAL  PRICES.  1870-1911 ;  FTEMS  OF  THE  VARIOUS 

SERIES  ARE  THREB-YBAR  PROGRESSIVE  AVERAGES.     

<B)  COEFFICIENTS  OF  CORRELATION  BETWEEN  FIRST  DIFFERENCES  OF  THE  RE- 
SPECTIVE  DEVUTIONS. 
Tke9Mb9eHTtiinriindieak9tKtlaginpHe*tandfi9-4nmpnimlioncompundwUkeroi»,» 
tompafd  yriik  fig^ron. 

(A)  Moore't  Coeffidents.  (•) 


Crop  Yield  ConcUted  with: 

To- 

r+f 

r+f 

*-+5. 

*-+4- 

r+S' 

.125 

.71» 

.718 

.607 
.780 

.572 
.800 

G«ii«nIPrioM 

.710 

(B)  CoeiBeienU  betuwn  Fint  Differeneet. 

Crop  Yield  CorwUted  with: 

/o. 

r'+,. 

r'+.. 

r'^>- 

r'+4- 

>"+#. 

-.02 
-.11 

t:S 

tfr 

tn 

-.12 
+  .80 

<2)  General  Pricei 

+  27 

Pig-IroD  Production  Correlated  with: 

/-.. 

r'o. 

r'+i. 

r'+,. 

r'^,. 

'^+4. 

it)  General  Prioea    

+  .J5 

+.« 

+  .W 

+  .44 

+  .28 

(a)  Moon.  H.  L.  Economic  Cyda,  pp.  110-122.    Series  oo  pp.  131. 134. 
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Risumi. 

The  variate  difference  correlation  method  has  been  in- 
vented to  eliminate  spurious  correlation  due  to  position  of 
items  in  time  or  space. 

The  method  involves  the  assumption  that  the  taking  of 
multiple  differences  leads  to  series  of  random  variates.  In 
practice  for  short  series  this  assumption  is  not  fulfilled. 

Coefficients  for  higher  differences  of  short  series  tend  to  al- 
ternate in  sign  and  to  conceal  rather  than  to  reveal  the  nature 
of  the  correlation  between  the  series  being  tested. 

Stability  of  coefficients  for  higher  differences  appears  to 
have  little  significance  for  short  series,  and  perhaps  for  long 
series  as  well.  The  assumption  that  the  series  correlated  are 
made  up  of  variates  "randomly  distributed  in  time,"  if  ful- 
filled, will  lead  to  stable  coefficients  for  successive  differences. 
However,  though  this  condition  is  sufficient  for  stability  it  is 
not  necessary. 

In  testing  economic  series  for  correspondence  of  their 
cyclical  fluctuations,  especially  in  determining  the  relative 
position  of  the  cycles  upop  the  assumption  that  there  are 
cycles,  the  correlation  coefficients  between  deviations  from  a 
linear  secular  trend  together  with  coefficients  for  first  differ- 
ences constitute  a  reliable  basis  for  judgment. 

When  the  question  is  one  of  the  existence  or  non-existence 
of  similar  cycles  in  two  time  series  great  care  must  be  used  in 
the  choice  of  the  function  used  to  represent  the  secular  trend 
and  in  the  nature  of  the  fit  of  the  curve  or  line  to  the  data.  The 
method  of  first  differences  is  an  extremely  valuable  aid  in 
investigating  such  a  question. 

Coefficients  of  correlation  between  second  differences  may 
give  information  concerning  minor  oscillations  as  distinct  from 
secular  trend  and  major  cycles.  Even  for  this  purpose  the 
use  of  higher  than  second  differences  appears  to  be  unreliable, 
especially  so  for  short  series.  The  coefficients  of  correlation 
between  second  differences  are  identical  with  those  between 
deviations  from  three-year  progressive  averages. 

The  method  of  measuring  correlation  between  cycles  of  time 
series,  that  is  both  easy  of  application  and  reliable,  is  the 
method  of  first  differences.     In  general,  however,  this  method 
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should  be  supplemented  by  curve  fitting.  To  secure  a  picture 
of  the  cycles,  it  is,  of  course,  necessary  to  take  deviations  from 
a  closely  fitted  curve. 

Finally,  curve  fitting  to  eliminate  the  secular  trend  of  a  time 
series  should  always  be  adapted  to  the  problem  in  hand  and 
interpretation  of  coefficients  of  correlation  between  time 
series  should  be  made  with  continual  reference  to  the  funda- 
mental data.  Important  light  may  be  secured  by  dividing 
statistical  series  into  more  homogeneous  subnseries  and  analyz- 
ing the  latter.  The  nature  of  the  data  is  as  important  as 
the  method  to  be  applied.  Rules-of-thumb  concerning 
method  or  data  are  apt  to  lead  to  pitfalls. 


Digitized  by 


Google 


79]  SodaUEconomic  Groups  of  the  United  States.        643 


SOCIAL-ECONOMIC  GROUPS  OF  THE  UNITED 
STATES. 

Gainful  Workers  op  United  States,  Classified  by 
Social-Economic  Groups  or  Strata. 

Bt  Alba  M.  Edwabdb,  Ph.D.|  Waahingtonf  Z>.  C. 


In  reporting  the  occupations  of  the  gainful  workers  of  the 
United  States,  it  has  been  the  custom  of  the  Bureau  of  the 
Census  to  group  the  occupations  into  a  few  general  divisions, 
each  general  division,  as  agriculture,  manufactures,  etc.,  con- 
stituting a  large  section  of  the  broad  field  in  which  gainful 
labor  is  occupied.  No  attempt  has  been  made  by  the  Bureau 
of  the  Census  to  group  the  gainful  workers  according  to  social- 
economic  groups  or  strata.  Yet,  there  is  a  real  need  for  such  an 
additional  grouping,  for  while  much  of  our  discussion  and  much 
of  our  labor  legislation  deals  with  the  workers  in  a  certain 
section  or  in  certain  sections  of  the  industrial  field,  as  persons 
engaged  in  agriculture,  persons  engaged  in  manufacturing  and 
mechanical  industries,  etc.;  another  large  part  of  our  discus- 
sion— ^if  not  as  yet  of  our  legislation — deals  with  large  social- 
economic  groups,  as  proprietors,  skilled  workers,  laborers, 
servants,  professional  persons,  etc.,  with  but  minor  regard  to 
the  section  of  the  broad  industrial  field  in  which  the  workers 
in  each  respective  group  are  occupied.  Those  discussing  or 
desiring  to  discuss  such  social-economic  groups  have  been 
hampered  by  the  lack  of  any  such  grouping  of  the  workers 
reported  in  the  Thirteenth  Census  report  on  occupations.  In 
the  following  pages  such  a  grouping  is  presented. 

There  are  those  who  desire  a  grouping  of  occupations  accord- 
ing to  skill.  In  many  respects  such  a  grouping,  if  it  could  be 
carried  out,  would  be  an  admirable  and  a  useful  one;  but  a 
complete  grouping  of  occupations  according  to  skill  is  impos- 
sible, since  many  occupations  do  not  lend  themselves  to  such  a 
grouping.  For  example,  proprietors  usually  are  distinguished 
from  the  other  workers  in  the  same  industry  or  business,  not 
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by  a  difference  in  skill  but  rather  by  a  difference  in  the  posses- 
sion of  property,  credit,  and  business  and  executive  ability. 
Where,  in  a  scale  of  skill,  would  we  place  the  policeman? 
Possibly  we  might,  by  a  stretch  of  the  imagination,  classify 
according  to  skill  the  surgeon,  but  not  the  physician;  the  acro- 
bat, but  not  the  actor;  the  sculptor,  but  not  the  artist;  the 
organist,  but  not  the  opera  singer.  Indeed,  none  of  the  pro- 
prietary, official,  managerial,  clerical,  or  strictly  professional 
pursuits  lends  itself  readily  to  a  classification  by  skill;  and  it  is 
doubtful  whether  any  of  them  may  be  properly  so  classified, 
since  in  none  of  them  is  skill  the  chief  characteristic.  In  fact, 
in  a  grouping  such  as  here  presented,  we  can  properly  classify 
according  to  skill  only  those  occupations  in  which  the  expendi- 
ture of  muscular  force  is  one  of  the  chief  characteristics.  It  is 
impossible,  of  course,  to  draw  a  hard  and  fast  line  between 
those  occupations  which  are  characterized  chiefly  by  the 
exercise  of  muscular  force  or  manual  dexterity,  and  those 
which  are  characterized  chiefly  by  the  exercise  of  mental  force 
or  ingenuity.  In  other  words,  it  is  impossible  to  draw  a  hard 
and  fast  line  between  the  hand  workers  and  the  head  workers. 
But  such  a  line  may  be  drawn  sufficiently  accurately  for  our 
purpose. 

The  grouping  of  the  gainful  workers  here  presented  is  not 
according  to  skill,  except  in  the  case  of  the  manual  workers, 
whose  occupations  lend  themselves  more  or  less  readily  to  a 
classification  by  skill.  The  aim  has  been  merely  to  divide 
the  gainful  workers  of  the  United  States  into  a  few  large,  social- 
economic  groups. 

The  grouping  given  below  is  the  result  of  a  rearrangement  of 
the  occupations  and  occupation  groups  of  Table  I  of  the  Thir- 
teenth Census  report  on  occupations.  The  occupations  of 
Table  VI  of  the  same  report  are  in  much  greater  detail  and  for 
this  reason  possibly  could  have  been  grouped  with  a  higher 
degree  of  accuracy,  but  it  is  not  believed  that  the  added  accu- 
racy would  compensate  for  the  great  additional  amount  of 
labor  involved.  The  occupations  of  Table  I  were  especially 
preferred  for  the  reason  that,  since  the  occupations  are  classi- 
fied in  the  same  manner  for  each  state,  in  Table  II,  and  for 
each  city  of  100,000  population  and  over,  in  Table  III  of  the 
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occupation  report,  it  will  be  easy  for  any  one  to  group  in  the 
manner  here  presented  the  occupations  of  any  state  or  of  any 
dty  of  100,000  population  and  over.  And^  with  some  estimat- 
ing, a  similar  grouping  may  be  made,  from  Table  IV  of  the 
occupation  report,  of  the  occupations  of  any  city  of  25,000  to 
100,000  population.  Furthermore,  following  the  classification 
of  Table  I  has  made  possible  a  grouping  of  the  occupations  of 
the  Negroes,  since  their  occupations  are  classified  in  Table  2 
of  tlie  Negro  bulletin*  in  accordance  with  the  classification  of 
Table  I  of  the  occupation  report. 

The  occupations  of  Table  I  of  the  Thirteenth  Census  report 
on  occupations  have  been  rearranged  into  the  following  nine 
groups: 

I.  Proprietors,  officials,  and  managers. 
II.  Clerks  and  kindred  workers. 

III.  Skilled  workers. 

IV.  Semiskilled  workers. 
V.  Laborers. 

VI.  Servants. 
VII.  Public  officials. 
VIII.  Semiofficial  public  employees. 
IX.  Professional  persons. 

To  any  one  at  all  familiar  with  occupations  and  occupation 
classification  it  is  hardly  necessary  to  point  out  the  impossibil- 
ity of  grouping  the  38,000,000  and  over  gainful  workers  of 
the  United  States  into  nine  groups  and  making  each  group 
perfectly  clear  cut  and  distinct.  Each  of  the  above  groups 
doubtless  includes  some  workers  who  properly  belong  in 
another  group,  and  from  each  group  doubtless  are  omitted 
some  workers  who  properly  belong  there.  However,  it  is 
not  believed  that  such  additions  and  omissions  are  large  enough 
to  affect  materially  the  percentage  reported. 

In  Table  I,  each  general  division  of  occupations,  as  reported 
in  Table  I  of  the  occupation  report,  is  shown,  with  its  occupa- 
tions rearranged  according  to  the  grouping  given  above.  Table 
I,  by  showing  the  occupations  included  in  each  group,  renders 
a  special  explanation  of  each  group  imnecessary.  However, 
since  there  is  no  imanimity  of  opinion  among  statisticians  and 

*  "NegroM  in  the  United  Stotes."  B  jreau  of  the  Cenaus,  Bulletin  129. 
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others  as  to  which  occupations  are  skilled,  which  semi-«killed 
and  which  unskilled,  it  may  be  well  to  state  briefly  the  rules 
according  to  which  occupations  were  assigned,  respectively, 
to  Group  III,  Skilled  workers,  to  Group  IV,  Semiskilled  work- 
ers, and  to  Group  V,  Laborers. 

As  stated  in  a  preceding  paragraph,  the  term  skill,  for  the 
purposes  of  a  grouping  such  as  here  presented,  is  considered 
properly  applied  only  to  those  occupations  in  which  the  ex- 
penditure of  muscular  force  is  one  of  the  dhief  characteristics. 
Within  this  field,  those  occupations  have  been  considered 
skilled  for  the  pursuance  of  which  a  long  period  of  training  or 
an  apprenticeship  usually  is  necessary,  and  which  in  their 
pursuance  call  for  a  degree  of  judgment  and  manual  dexterity, 
one  or  both,  above  that  required  in  semiskilled  occupations. 
Those  occupations  have  been  considered  semiskilled  for  the 
pursuance  of  which  only  a  short  period  or  no  period  of  prelim- 
inary training  is  necessary,  and  which  in  their  pursuance 
call  for  only  a  moderate  degree  of  judgment  or  of  manual  dex- 
terity. "Laborers"  have  been  considered  to  include  those 
occupations  the  workers  in  which  require  no  special  training, 
judgment,  or  manual  dexterity,  but  supply  mainly  muscular 
strength  for  the  performance  of  coarse,  heavy  work. 

Since,  in  Table  I  of  the  occupation  report,  the  semiskilled 
operatives  and  the  laborers  in  each  kind  of  mines,  in  quarries, 
in  oil  and  gas  wells,  and  in  salt  wells  and  works  were  reported 
together,  a  division  was  necessary  for  the  purposes  of  this 
grouping.  The  division  is  based  upon  estimates  made  from 
the  detailed  figures  for  each  occupation  of  each  of  the  indus- 
tries involved,  as  published  in  Table  VI  of  the  occupation 
report.  While  these  estimates  are  but  rough  ones,  any  prob- 
able errors  in  them  could  not  affect  perceptibly  the  percentage 
reported  in  Tables  III,  IV,  and  V,  for  either  the  "Semiskilled 
workers"  or  the  "  Laborers. " 

For  the  convenience  of  any  one  desiring  to  group  similarly 
the  occupations  of  any  state  or  of  any  city,  each  occupation  in 
Table  I  is  preceded  by  its  line  number  as  published  for  states 
in  Table  II  of  the  occupation  report,  and  for  cities  of  100,000 
population  and  over  in  Table  III  of  the  occupation  report. 
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TABLE  I. 

GAINFUL  WORKEBB  OF  UNITED  STATES.  10  YEAHS  OF  AGE  AND  OVER,  CLASSIFDED 
FOR  EACH  SEX  AND  FOR  EACH  GENERAL  DIVISION  OF  OCCUPATIONS  BY  SOCIAL- 
ECONOMIC  GROUPS  OR  STRATA.  1910. 


OoeupfttioiM. 

Total 

Male. 

Feoials. 

Aqeicultubs.  FoBBBniT.  Aivo  Amimal  Hvbbanixbt 

12,659.203 

10351.702 

1307301 

I.  Proprietor,  officiale,  and  mamgeni « 

6.148387 

5374.861 

273326 

87x  Apiariiitfl 

2,145 

61316 

5,865,003 

4332 

139.255 

7,031 

15.384 

52,521 

6310316 

50340 

5.607307 

4,832 

131.421 

7.027 

11,777 

50347 

4,076,841 

126 

4.  b^iry  ftimen 

2376 

^.  FftT*^  

257,706 

17.  Forcsten 

18.  Oftrdenen.  floristB.  fruH  nowen.  and  nunerymMi. 
85.  Stock  nuaen 

7334 

8.607 
1,674 

V.  I«trann                     

1383.075 

38.  Corn sheQera. hay bailen, grain threshen, etc.... 

5317 
85,014 
15.198 
47.591 

68375 
133,927 
161.268 

62.975 
5394 

964.824 

5.617 
32337 
15,108 
30,826 

67,700 
126.453 
161.101 

62.000 
5.706 

063.730 

5.  Dairy  farm  labonn 

2,777 

39.  Ditobera 

11.  Farm,  dairy  farm,  garden,  orchard,  etc^  foremien  . . 
7.  Farm  laborers 

7,765 
1,514.423 

16.  Ffflbermen  and  oyfftermen 

476 

23.  Garden,  greenhouae.  orchard,  and  nursery  laborers 

7,474 

77 

885 

41.  Other  and  not  specified  pursuits 

08 

ExnucnoM  of  Minbraus 

1,004 

I.  Proyietors,  <^Bcials  and  managers 

25334 
9.796 
1,149 

14.287 

450.047 

25,127 
0.786 
1,140 

14301 

440.658 

107 

12 

48  OffidiHs 

0 

86 

rv,  fl^ijrin«d  mtpk^n ' 

880 

43.  ForetnAn,  overseers,  amjl  ipspect^Fs 

23.338 
294.684 
21.206 
20,035 
25,208 
10.012 
14.161 
17.803 
11355 
855 

480.543 

23328 
204.400 
21.106 
20314 
25.278 
10,004 
14,126 
17.702 
11.848 
782 

488.045 

10 

50.  Coal  mine  operatives  (48  per  omt.  of) 

104 

51.  Coinper  mine  operatiTCS  (^  per  cent,  of) 

10 

52.  Gold  and  silver  nunc  operatm  (54  per  cent,  of)  . . 

53.  Iron  mine  <H)erativee  (51  per  cent,  of) 

21 
20 

55.  Lead  and  sine  mine  operatives  (56  per  cent,  of)  . . . 

56.  AH  other  mine  operatives  (51  per  oent.  of) 

57.  Quarry  <q?erativcs  (22  per  cent,  of) 

8 
35 

11 

50.  OU  and  gas  weU  operatives  (46  per  oent.  of) 

60.  Sab  weD  and  works  operatives  (20  per  oent.  of)  . . . 

7 
78 

'  508 

50.  Coal  mine  operatives  (52  per  cent.  oO 

310340 
18,064 
25.501 
24,305 

8.574 
13.605 
63,037 
13,707 

3310 

310.020 
18,065 
85.483 
24.286 

8367 
13372 
63.003 
13.700 

3.250 

211 

51 .  Copper  mine  operatives  (46  per  cent,  of)  •  •  ^ .  r  r . . , 

0 

52.  Qo\d  and  silver  mine  operatives  (46  per  cent.  oO- . 

53.  Iron  mine  t^wratives  (49  per  cent,  of) 

18 
10 

55.  Lead  and  lino  mine  operatives  (44  per  oent.  oO  • . . 

56.  AH  other  mine  operatives  (49  per  cent,  of) 

7 
88 
84 

59.  Oil  and  gas  wen  operatives  (54  per  cent.  oO 

60.  Salt  welland  works  operativea  (80  per  cent,  of)  . . . 

7 
260 

(a)  Inchides  3.233  poultry  yard  laborers. 
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184 


OoeupfttioiM. 


ToUL 


MAmTTAcnmiMO  amd  MacBAMiCiL  iHDvsnm. 
L  ProiviefcQn,  officUli  and  mimgwi 


10,668^1 


72.  Builders  and  building  oontneton 

166.  Manasen  and  mperintendenta  manufacturing. 

168.  Manutacturcn 

169.  Offimata 


m.  Skilled  irarkert. 


66. 

67. 

70. 

71. 

78. 

74. 

76. 

76. 

77. 

80. 

81. 

84. 

85. 

86. 

08. 

06. 

00. 

06. 
162. 
163. 
170. 
174. 
176. 
181. 
185. 
186. 
187. 
188. 

07. 
180. 
190. 
101. 
102. 
288. 
280. 
204. 
205. 
206. 
207. 
800. 


Baken 

Blackwnitha,  forgemen,  and  hanunermen 

Boiknnaken 

Brick  and  etooe  maaona 

Butchen  and  dreaien  (slaughterhouae) 

Cabinetmakera 

Carpentera 

Campodton.  finotyp«n,  and  typeaetten 

Coopers. « 

Electricians  and  electrical  enpneers 

Electrotypers,  stereotypera,  and  lithographers. . 

RngjnfCTs  (mechanical) 

Engmeers  (statioiiary) 

Engrayers 

Glass  bfewers 

Heaters  (metal) 

Jewelers,  watchmakers,  goldsmiths  and  silversmitha 
Ladlers  and  poozcrs  (metal) 


Madunists,  millwrights,  Mid  toofanakers 

Medaanics  (n.  o.  s.)  (a) 

Millers  (grain,  flour,  feed,  etc) 

Moulders,  founders,  and  casters  (metal) 

Painters,  glaaers,  vamiahes,  enamelers,  etc. . 

Paper  hangers 

Pattern  and  model  makers 

Plasterers 

Plumbers,  and  gas  and  steamfitters 

Puddlers 

Presmen  (jn-inting) 

Rollers  and  roll  handa  (metal) 

Roofers  and  slaters 

Sawyers 

Shoemakers  and  cobblers  (not  in  factory) . . . 

Skilled  oooupationa  (n.  o.s.)(a) . . .' 

Stonecutters 

Structural  iron  workers  (building) 

Taikrs  and  taik)re8se8 

Tinoniths  and  ooppemiiths 

Uphobtercrs 


IV.  SemiAined  workers. 


(not  in  &etory) . 


62.  Aptventicee 

78.  Dressmakers  and  i 

70.  Dyers 

87.  Filers,  grinders,  buffers  and  pdiahers  (metal) . . . . 

02.  Foremen  and  overseers  (manufacturiiHi) 

175.  Milliners  and  milfinery  dealers 

180.  Oilers  of  machinery 

193-286.  Semiskilled  operatives  (n.  o.  s.)  (a) 

287.  Sewers  and  sewing  machine  operatives  (factory). 


686,238 


174.422 
104,210 
286,107 
21,484 

8,821,827 


80,581 

240,510 
44.761 

160,402 
16,351 
41,802 

817.120 

127,580 
25,200 

136,510 
12.506 
14,514 

281,041 
18,067 
15,564 
10,120 
82^74 
670 
13,254 

488.040 
34.787 
28.152 

120,000 

887,355 
25,577 
23,550 
47,682 

148.304 
5.717 
20,084 
18,407 
14,078 
43,276 
60,570 
16,806 
35.731 
11.427 

204.608 
50.883 
20,221 

3,681,642 


118,064 

449.342 

14.050 

40.52& 

175.096 

127.906 

14.013 

2,441.535 

201.200 


8337,001 


528,213 


173,573 
103.748 
230300 
21,068 

3.750,036 


84,752 

340,488 
44,761 

160387 
16340 
41384 

817,062 

113338 
25302 

135,427 
11.020 
14314 

231,081 
13.420 
15,474 
10,111 
80,037 
679 
13354 

487,056 
34,745 
23,003 

120,783 

834314 
24,780 
28,006 
47376 

148304 
5,717 
10302 
18384 
14,078 
43357 
68,788 
16360 
85,726 
11.427 

168,705 
50300 
18.028 

2.026,438 


103369 

1382 

18396 

46379 

155.358 

5.459 

13.900 

1.626,602 

60.003 


7310 


1.468 

4306 

401 

70301 


4.7T0 
31 

U 

3 

8 
88 

14361 

7 

93 

577 

io 

588 

00 

0 

8387 


98 

42 

60 

117 

3341 

707 

553 

6 


103 

33 

io 

783 

348 

6 

"  '^3i3 

34 

1308 

1,655304 


15306 

447,760 

664 

2346 

10,740 

122,447 

23 

814,088 

231306 


(a)  Not  otherwise  specified. 
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OcoiqMitioot. 


ToUL 


Feouie. 


MiNCFAcnmura  and  MacBANia&L  JHDV&mait—Contmmi. 
V.  Uboren 

91.  Firemen  (except  looomotm  tud  fire  department) . 

M.  Funutoemen  uid  ameltermeii 

108-161.  Lftborers  (n.  o.  a.) 

TRAMBPORTATIOir 

L  ftoprieton,  offieiak,  and  managers 

303.  Captains,  masters,  mates,  and  pilots 

819.  Conductors  (steam  railroad) 

810.  Garage  keepera  and  managers 

813.  livery  stable  keepers  and  manacers 

828.  Oflleials  and  saperintendents 

813.  Proprietors  and  managws  of  transfer  companies . 
868.  Proprietors,  officials,  uid  managers  (n.  o.  s.)(a) . . 

U.  Clerks  and  kindred  workers 

836.  Agents  (express  oomiMuiies) 

314.  Baggage  men  and  frei^t  acents 

837.  Express  messengers  and  railway  mail  derks 

340.  Mail  carriers 

342.  Telegraph  messengers 

843.  Telegraph  operators 

344.  Telephone  operators 

335.  Ticket  and  station  agents 

ra.  Skilled  workers 

351.  Inspectors  "steam  railroad'* 

325.  Locomotive  engineers , 

826.  Locomotive  fironen 

IV.  Semiddlled  workers 

302.  Boatmen,  canal  men,  and  look  keepers 

317.  Boiler  washers  and  engjne  hostlers 

318.  Brakemen 

306.  Carriage  and  hack  drivers 

307.  Chauffeurs 

320.  Ckinduetors  (street  railroad) 

321.  Foremen  ana  overseers  (railroads) 

345.  Foremen  and  overseers  (n.  o.  8.)(a) 

809.  Foremen  of  livery  and  transfer  companies 

353.  IiMpeetors,  "other  tranqxirtation" < 

352.  Inspectors,  "street  railroad" 

327.  Motormen 

305.  Saikm  and  deck  hands 

331.  Switchmen,  flagmen,  and  yardmen 

361.  Other  occupations  (semiskilled) 

V.  Laborers 

308.  Draymen,  teamsters  and  expressmen 

311.  Hostlers  and  sUble  hands 

322.  Laborers  (railroad) 

354.  Laborers  (n.  o.  8.)(») 

304.  Longshoremen  and  stevedores 

341.  Telegraph  and  telephone  linemen 


2,620,689 


2,532.314 


111,248 

19,785 

2,489,706 

2,637.671 


111.248 

19.719 

2.401,347 

2,531.075 


182.695 
24,242 
65,604 
5,279 
34,795 
22,288 
15,598 
14,889 

826.743 


5375 
17.083 
22,021 
80.678 

9,152 
69,963 
97393 
24.138 

200.271 


27.661 
96.229 
76381 

572386 


5304 

10.409 

92372 

35376 

45.785 

56,932 

69.933 

14.738 

6.606 

3308 

2368 

59.005 

46310 

85.147 

38,693 

1355,476 


180.729 
24.242 
66.604 
5.256 
34,612 
22.^ 
15368 
13.411 

227.886 


5304 
17.028 
22.018 
79.667 

9,074 
61,734 

9.631 
22.930 

200,135 


27,525 
96.229 
76381 

570.689 


10.409 

92372 

85339 

45.752 

56.932 

69.693 

14333 

6.606 

3.172 

2,265 

59.005 

46.498 

85.095 

37.729 

1.351.636 


406,469 
63.388 
570.975 
221.437 
62,857 
28,350 


408396 
63.382 
567.522 
221,176 
62313 
28,347 


88375 


16 
88359 

106396 


1366 

23 

188 

2 

230 

1.428 

96357 


71 
5 

3 

1.011 

78 

8319 

88362 

1306 

136 


186 

1307 
15 


87 
38 

■*24a 

405 

'*'i86 
3 

"ii 

53 

964 

3.840 


73 

6 

3,453 

261 

44 

3 


(a)  Not  otherwise  specified. 


Digitized  by 


Google 


650 


American  Statiatical  Association. 

TABLE  L-<Cm«iiih«. 


[86 


Occupationi. 

ToUl. 

Male. 

Female. 

Teadi - . , .  - 1 , . , . , , , . , . . 

3,614,670 

3.146.582 

468368 

L  Proprifftoni,  officitlfl,  tnd  rninagere 

1.404,478 

1331.868 

72310 

366.  Bftnken,  IxxJcen,  and  money  lendera 

105,804 
9,501 
22,362 
1,195.029 
20.734 
51.048 

l.n7.650 

103,170 
9376 
21352 
1,127.926 
19.921 
50.123 

1335.472 

2.634 
125 

394.  Proprietors,  officials,  and  managers  (n.  o.  s.)(a) 

400.  Retail  dealers 

1,010 
67,103 

406.  Undertakers 

813 

407.  Wholesale  dealers,  importers,  and  ezporten 

n.  Clerki  and  kindred  wotktn 

925 
382,178 

373.  Clerks  in  stores 

387.188 

17!946 
13.446 
88.463 
125362 
921.130 

309.086 

275389 
161.027 
14.900 
11.685 
85.926 
122.935 
663.410 

300.623 

111394 

374.  Commercial  travelers 

2393 

380.  Floorwalkers  and  foremen  in  stores 

3046 

382.  Inspectors,  gangers,  and  samplers 

1,761 

2,537 

2,927 

257.720 

384.  Insaranoe  agents 

899.  RealeeUte  agenU  and  offieiak 

401.  Sakamen  ancTsaleswomen 

TV.  Rl^ffflrilM  -Hr«»f 

8,463 

5.341 
229.619 

2.778 
29,708 
41.640 

183.456 

4.902 
229.469 

2.749 
29.435 
34.068 

178319 

439 

376.  Deliverymen 

150 

381 .  Foremen,  warebouaes.  stock  yards,  etc 

20 

393.  Newsboys 

273 

7372 
4,837 

V.  Laborers 

386.  Laborers  in  coal  and  lumber  yards,  warehouses,  etc. 
392.  laborers,  porters,  and  helpws  in  stores 

81.123 
102.333 

459.291 

80.450 
98.169 

445.783 

673 
4,164 

Public  Sxrticb  (not  elsewhere  clasrified) 

13358 

Vm.  PubUc  officials 

128,779 

116376 

1230S 

23,599 
52.254 
52,926 

263.278 

23319 
49,668 
43380 

262.952 

380 

423.  Officials  and  inspectors  (city  and  county) 

vm.  SemiofficUl  pubBc  empk)yees  (not  elsewhere  classified) . . . 

2386 
9387 

328 

413.  Firemen,  fire  department 

35.606 
78.271 
2.158 
1.593 
61.980 
77.153 
6.517 

67.234 

35.606 
78.168 
2.158 
1.552 
61,980 
77.153 
6335 

.66306 

108 

432.  Life  savers 

41 

429>  Poiif«m«n 

430.  Soldiers,  saikvs,  and  marines 

182 

V.  Laborers 

739 

415.  Laborers  (public  service) 

67.234 
1,663,569 

66305 
929,684 

729 

PROnSSIONAL  SCRVICS 

733385 

1.644.968 

919.369 

725399 

(All  of  "Profearional  service,"  except  473— "Attendants, 
and  helpers  professional  service.  ) 

TV.  fWniiikilUI  wnrlr^                                         

18.601 

10315 

8386 

473.  Attendants  and  helpers  (profeesional  service) 

18.601 

10316 

8386 

(a)  Not  otherwise  specified. 
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Oooupfttions. 


Total. 


Male. 


Female. 


Dommc  and  Pusonal  Sbrticb 

L  Ftoprieton.  oflBoiab,  and  managen 

477.  Billiard  roooL  danoe  hall,  skating  rink,  etc., 

480.  Boanfing  and  lodging  houae  keepers 

484.  Hotel  keepers  and  managers 

490.  Laundry  owner^  oificiab  and  managers 

405.  Restaurant.  caf6,  and  lunch  room  keepers 

496.  Bakxm  keepers 

IV.  Semiskilled  workers 

476.  Barbers,  hairdressers,  and  manicurists 

485.  Housekeepers  and  stewards 

489.  Laundry  operatives 

491.  Midwives  and  nurses  (not  trained) 

504.  Other  pursuiU 

VI.  Servants 

476.  Bartenders 

481.  Bootblacks 

482.  Charwomen  and  cleuiers 

483.  Elevator  tenders 

486.  Janitors  and  sextons 

487.  Laborers  (domestic  and  profeasional  service) . 

488.  Launderers  and  laundresses  (not  in  laundries) 
494.  Fbrters  (except  in  stores) 

497.  ServanU 

508.  Waiters 

OuucAL  OocnrAnom 

n.  (Klerks  and  kindred  workers 

511-522.  All  classed  under  "Clerical  occupations." 


3,772,174 


398,807 


16,761 
165,452 
64,504 
18.043 
60382 
68,215 

659.140 


195,275 
189.278 
111.879 
133.048 
29.670 

2,719.227 


101,234 
14.020 
34.034 
25,035 

113.081 
58,480 

588.097 

84,128 

1,572.225 

188.293 

1,737.053 


1.737,058 


1.241.828 


223.361 


15.943 
23.052 
50,269 
17,057 
50.816 
66.724 

265.965 


172,977 
15,940 
85399 
15,926 
25,223 

752.002 


100,964 
14.000 
7.195 
25.010 
91.629 
50.265 
13,693 
84.055 
262.676 
102.495 

1.143,829 


1,143,829 


2,530,846 


170,446 


818 

142,400 

14.235 

986 

10316 

1,491 

393,175 


22,298 
173388 

75.980 

117,117 

4,447 

1,967,225 


260 

20 

26,839 

25 

21.452 

3.215 

520,004 

73 

1,309,549 

85,796 

593,224 


593,224 


Table  II,  in  which  are  brought  together  the  results  of  Table 
I,  shows  the  number  of  workers  in  each  of  nine  social-economic 
groups,  and,  for  each  group,  a  distribution  of  the  workers  by 
general  division  of  occupations. 

Table  III  shows  for  the  total  workers  and  for  the  workers  of 
each  sex  the  number  and  the  proportion  of  persons  in  each  of 
nine  social-economic  groups.  According  to  this  table,  22.8  per 
cent,  of  the  gainful  workers  of  the  United  States,  in  1910, 
were  proprietors,  officials,  or  managers.  Almost  one  worker  in 
every  ten  (9.9  per  cent.)  was  a  clerk  or  kindred  worker,  and 
slightly  more  than  one  in  every  ten  (10.6  per  cent.)  was  a 
skilled  worker.  Semiskilled  workers  formed  14.9  per  cent., 
laborers  29.4  per  cent.,  and  servants  7.1  per  cent,  of  the  workers. 
Public  officials,  semiofficial  public  employees,  and  professional 
persons  together  constituted  only  5.3  per  cent,  of  the  workers. 
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TABLE  n. 

GAINFUL  WORKERS  OF  THE  UNITED  STATES.  10  YEARS  OF  AGE  AND  OVER,  CLASSIFIED 
BY  SOCIAL-ECONOMIC  GROUPS  OR  STRATA,  1910. 


Groupt. 


ToUL 


Mak. 


Femak. 


All  Gainfcl  Workxrs 

L  Proprietora,  officiab,  and  managen 

A^riculiure,  forertry  and  animal  husbandry. 

Extraction  of  mineral! 

Manufacturing  and  mechanical  industries. . 

TranqMTtation 

Trade 

Domestic  and  personal  service 

II.  Clerks  and  kindred  workers 

Transportation 

Trade 

Clerical  occupations 

lU.  SkiUed  workers 

Manufaeturbg  and  mechanical  industries. . 
Tran^Mrtation 

IV.  Semiskilled  workers 

Extraction  of  minerals 

Manufacturing  and  mechanical  industries. . 

Transportation 

Trade 

Professional  service 

Domestic  and  personal  service 

V.  Uborers 

Agriculture,  forestry,  and  animal  husbandry 

Extraction  of  minerals 

Manufacturing  and  mechanical  industries. . , 

Transportation 

Trade 

Public  service 

VI.  Servants. . . .  f 

Domestic  and  personal  service 

VII.  Public  officials 

Public  service 

Vm.  Semiofficial  pabheemidoyees 

Pubfic  service 

IX.  Professional  persons 

Professional 


38.167A36 


30.001,564 


8,680,734 


8.164,159 


6.148.387 

25.234 

635.223 

182.595 

1.404.478 
398.807 

3.781.446 


5.874,861 

25.127 

528,213 

180.729 

1,331.868 
223.861 

2.707,187 


326,743 
1.717.650 
1.737.053 

4.021,598 

3,821,327 

200.271 

5.691,102 
450.047 

8.661.642 

572.586 

309,086 

18.601 

659.140 

11.227.214 

6.510,816 

489,543 

2,620,689 

1,855,476 

183.456 

67,234 

2.719,227 
2.719.227 

128,779 
128.779 

263.278 
263.278 

1,644.968 
1.644,968 


227.886 
1.335.472 
1.143329 

3.951,071 

3,750.936 

200,135 

3.628.688 
449,658 

2,026.438 

570.689 

300,623 

10.315 

265.965 

9.594,860 
4,976,841 

488,945 
2,532,314 
1.351.636 

178.619 
66.505 

752,002 
752,002 

116.276 
116,276 

262.052 
262.952 

919.369 
919,369 


8,075,772 


625,565 


273,526 

107 

7,010 

1,866 

72.610 

170,446 

1.074.259 


98.857 
382.178 
593.224 

70.527 

70.391 

136 

2,067,414 

389 

1,655,204 

1,897 

8,463 

8.288 

303,175 

1,632.354 

1,533,975 

598 

88,875 

3340 

4337 

729 

1,967325 
1,967,225 

12303 
12301 

326 
326 

725390 
725390 


In  this  grouping,  the  distinction  between  the  sexes  is  quite 
marked.  While  27.1  per  cent,  of  the  male  workers  are  in  the 
proprietary,  official,  and  managerial  group,  only  6.6  per  cent, 
of  the  female  workers  are  in  this  group;  and  while  13.1  per 
cent,  of  the  males  are  skilled  workers,  only  0.9  per  cent,  of  the 
females  are  skilled  workers.  Only  2.5  per  cent,  of  the  male 
workers  are  servants,  as  compared  with  24.4  per  cent,  of  the 
females;  and  only  3.1  per  cent,  of  the  male  workers  are  profes- 
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sional  persons,  as  compared  with  9  per  cent,  of  the  females. 
SemiskiUed  workers,  laborers,  and  servants  together  constitute 
over  seven  out  of  ten  (70.2  per  cent.)  of  the  female  workers. 

In  Table  I  of  the  Thirteenth  Census  occupation  report,  from 
the  occupations  of  which  the  groups  here  presented  were 
formed,  certain  specific  occupations  which,  technically,  are 
skiUed  occupations  were  classified  as  semiskilled  because  the 
enumerators  returned  so  many  children,  yoimg  persons,  and 
women  as  pursuing  these  occupations  as  to  render  the  occupa- 
tions semiskilled,  even  though  each  of  them  did  contain  some 
skilled  workers.  For  this  reason,  it  is  beUeved  that  the  group 
of  skilled  workers  as  here  presented  is  somewhat  too  small. 

TABLE  m. 
NUMBER  AND  PROPORTION  OF  THE  TOTAL  WORKERS  AND  OF  THE  WORKERS  OF 
EACH  SEX  ENQAQED  IN  EACH  OF  NINE  SOdAIr-ECONOMIC    GR0X7PS,  UNTTED 
STATES.  1910. 


Total 

Male. 

Female. 

Qxoap. 

Number. 

Per 
Cent. 

Number. 

Per 
Cent. 

Number. 

Pto 
Cent. 

All  Qiaurt 

88.167W 

100.0 

80.091.564 

100.0 

8.075.772 

100.0 

n.  Clerki  and  kindred  workers 

ra.  Skilled  worken 

8.680.724 
8.781.446 
4.021,698 
5.691.102 
11.227.214 
2.719.227 
128,779 
268.278 
1.644,968 

22.8 
9.9 
10.5 
14.9 
29.4 
7.1 
0.3 
0.7 
4.8 

8.164.169 

2.707.187 

8.951.071 

3.623.688 

9.594.860 

752.002 

116.276 

262,952 

919,869 

27.1 
9.0 
18.1 
12.0 
81.9 
2.5 
0.4 
0.9 
8.1 

525.565 

70.527 
2,067.414 
1,632,354 
1,967,225 

326 
725,599 

6.5 
18.8 
0.9 

IV.  SemiflkinedworkerB 

25.6 

V.  Laborers 

20  2 

VI.  Seryante 

24.4 

Vn.  Public  oSaa\B 

0.2 

^V« 

(a)  I*MB  than  one  tentli  of  1  per  oent. 

Table  IV  shows  for  the  total  Negro  workers  of  the  United 
States,  and  for  the  Negro  workers  of  each  sex,  the  number  and 
proportion  in  each  of  nine  social-economic  groups  in  1910. 
For  purposes  of  comparison,  the  data  for  the  total  workers, 
given  in  Table  III,  and  the  data  for  the  Negro  workers,  given 
in  Table  IV,  are  reproduced  in  Table  V,  with  additional  data 
for  "White  and  all  other"  workers.  Table  V  thus  shows,  for 
both  sexes  and  for  each  sex  separately,  the  number  and  propor- 
tion of  the  total  workers,  of  the  Negro  workers,  and  of  the 
white  and  all  other  workers  engaged  in  each  of  nine  social- 
economic  groups  in  1910.     Since  only  200,476  of  the  workers 
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in  the  ''White  and  all  other"  group  are  non white,  this  group, 
for  comparative  purposes,  may  be  considered  practically  white. 
Therefore,  in  the  discxission  of  Table  V,  the  workers  in  this 
group  will  be  referred  to  as  white. 

TABLE  IV. 

NUMBER  AND  PROPORTION  OF  THE  TOTAL  NEGRO  WORKERS  AND  OF  THE  NEGRO- 
WORKERS  OF  EACH  SEX  ENGAGED  IN  EACH  OF  NINE  SOCIAL-ECONOMIC 
GROUPS.  UNPTED  STATES.  1910. 


Total 

Male. 

Female. 

Group. 

Number. 

Per 
Cent. 

Number. 

Per 
Cent. 

Number. 

Pfcr 
Cent 

All  On'^TT*  .,,---.-., 

5,192.535 

100.0 

3,178.554 

100.0 

2.013.981 

100.0 

n.  CkrlcB  and  kindred  workers 

m.  Skilled  workers 

933.538 

36.496 

112.708 

274.585 

2.732.161 

1,027.800 

923 

8.454 

65.870 

18.0 
0.7 
2.2 
5-3 
52.6 
19.8 

1.3 

837.872 

30.386 

111.852 

172.965 

1.746.227 

233.181 

831 

8.435 

36.805 

26.4 
10 
3.5 
5.4 

54.9 
7.3 

?'. 

1.2 

95,666 

6.110 

856 

101.620 

985.934 

794.619 

92 

19 

29.065 

4.8 
0.3 
(a) 

IV.  Semiskilled  workov 

Vo 

V.  Laborers 

49.0 

VI.  Servants , 

VII  ?}M^  offidab 

39.5 

VIII.  Semiofllcial  public  employees 

IX.  Prctfesnonal  persons 

(a)  Less  than  one  tenth  of  1  per  cent. 

Coming  at  once,  in  Table  V,  to  the  percentages  for  the  male 
workers,  we  note  that  26.4  per  cent.,  of  the  Negroes,  as  com- 
pared with  27.2  per  cent,  of  the  whites,  were  proprietors, 
officials,  and  managers.  The  fact  that  almost  as  large  a  pro- 
portion of  the  Negroes  as  of  the  whites  were  in  this  group  is  ex- 
plained by  the  further  fact  that  25.3  per  cent,  of  all  Negro,  as 
compared  with  18.8  per  cent,  of  all  white  male  workers  were 
agricultural  proprietors.  Agricultural  proprietors  constituted 
96  per  cent,  of  the  Negro  and  but  69.2  per  cent,  of  the  white 
male  workers  in  Group  I.  In  1910,  but  a  small  proportion  of 
the  Negro  male  workers  were  engaged  in  clerical  or  kindred 
pursuits — only  1  per  cent,  of  them  being  in  this  group,  as  com- 
pared with  9.9  per  cent,  of  the  whites.  Likewise,  the  propor- 
tion of  the  Negro  males  who  were  skilled  workers,  3.6  per  cent., 
was  quite  small  as  compared  with  the  proportion  for  the  white 
males,  14.3  per  cent.;  and  the  Negro  semiskilled  male  workers 
constituted  only  5.4  per  cent,  of  the  total,  as  compared  with 
12.8  per  cent,  for  the  white  semiskilled  male  workers.     Of  the 
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Negro  male  workers,  considerably  more  than  one  half  were 
laborers — 54.9  per  cent,  as  compared  with  29.2  per  cent,  for 
the  white  male  workers.  Of  the  Negro  male  laborers,  59.5 
per  cent,  were  agricultural  laborers,  etc.,  as  compared  with 
37.8  per  cent,  of  the  white  male  laborers.  Servants  consti- 
tuted 7.3  per  cent,  of  all  Negro  male  workers,  and  but  1.9  per 
cent,  of  all  white  male  workers.  Laborers  and  servants  com- 
bined formed  62.2  per  cent,  of  the  Negro  male  workers,  and 
but  one  half  as  large  a  proportion  (31.1  per  cent.)  of  the  white 
male  workers.  The  proportion  of  the  male  workers  who  were 
public  ofl&cials,  semioflBcial  public  employees,  and  professional 
persons,  respectively,  was  very  much  smaller  for  the  Negroes 
than  for  the  whites. 

Of  the  female  gainful  workers,  4.8  per  cent,  of  the  Negroes 
and  7.1  per  cent,  of  the  whites  were  proprietors,  officials,  or 
managers.  Only  0.3  per  cent,  of  the  Negro  female  workers 
were  engaged  in  clerical  or  kindred  pursuits,  as  compared  with 
17.6  per  cent,  of  the  white  female  workers.  Semiskilled 
workers  constituted  5  per  cent,  of  all  Negro  female  workers 
and  32.4  per  cent,  of  all  white  female  workers.  Almost  one 
half  (49  per  cent.)  of  the  Negro  female  workers  were  laborers, 
and  almost  two  out  of  every  five  of  them  (39.5  per  cent.)  were 
servants.  Laborers  and  servants  together  constituted  not 
far  from  nine  out  of  every  ten  (88.5  per  cent.)  of  the  Negro 
female  workers,  as  compared  with  only  three  out  of  every  ten 
(30  per  cent.)  of  the  white  female  workers.  Only  1.4  per  cent, 
of  the  Negro  female  workers  were  engaged  in  professional 
pursuits,  as  compared  with  11.5  per  cent,  of  the  white  female 
workers. 

Table  VI  shows  the  number  and  the  proportion  of  the  gain- 
ful workers  in  each  specified  social-economic  group  and  sub- 
group at  each  of  the  censuses,  1910, 1900, 1890, 1880,  and  1870. 
The  classification  of  occupations  followed  at  the  Thirteenth 
Census  shows  occupations  in  so  much  greater  detail  than  they 
were  shown  at  preceding  censuses  that  it  was  impossible  in 
certain  cases  to  rearrange  the  occupations  of  preceding  cen- 
suses according  to  the  grouping  given  in  Tables  III,  IV,  and 
V  for  the  Thirteenth  Census  occupations.  In  Table  VI,  it  has 
been  necessary  to  combine  groups  III,  IV,  and  V  of  Tables 
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III,  IV,  and  V — the  skilled  workers,  the  semiskilled  workers, 
and  the  laborers. 

TABLE  V. 

NUMBER  AND  PROPORTION  OF  THE  TOTAL  WORKERS  OP  THE  UNFFED  STATES,  OP 
THE  NEGRO  WORKERS.  AND  OP  THE  WHTTE  AND  ALL  OTHER  WORKERS  ENGAGED 
IN  EACH  OF  NINE  SOCIAL-ECONOMIC  GROUPS.  FOR  BOTH  SEXES  AND  FOR  EACH 
SEX  SEPARATELY.  1010. 


Group  and  Sex. 


ToUL 


Number. 


Per 
Cent. 


Negro. 


Number. 


Per 
Cent. 


White  and  an 
Otfaer.(a) 


Number. 


Pte 
Cent 


Both  Sixss. 

All  Gboups 

I.  Proprietora,offieial8,  and  managers 
Ajoioolture.  f oreatry,  and  animal 

nuabandry \ 

Other  general  divisiona — 
n.  Clerical  and  kindred  workers. 

m.  Skilled  workers 

IV. 
V. 
VI. 


,  Labwers. 

,  Senrants 

Vn.  Public  officials 

VIU.  Semiofficial  pubfie  empkiyees  . 
IX.  Profesaonal  persons , 


Malis. 

All  Groups 

I.  Proprietors,  officials,  and  managen 
Agriculture,  forestry,  and  animal 

nusbandiy 

Other  general  diidsions 

n.  Clerical  and  kindred  workers. . 

m.  Skilled  workers 

rV.  Semiakilied  wwkers 

V.Uborers 

VI.  Servants 

VII.  PubBc officials 

VIU.  Semiofficial  puUic  employees  .... 
IX.  Professional  persons 


FUfALBS. 

All  Groum 

I.  Proprietors,  (^fidals,  and  managers 
Agriculture,  forestry,  and  animai 

nusbandnr 

Other  general  divisions 

II.  Clerical  and  kindred  wOTkers.. 

m.  Skilled  workers 

rV.  Semiskilled  workers 

V.Uborers 

VI.  Servants 

VII.  Public  officials 

Vni.  Semiofficial  public  employees  . , 
IX.  Professional  persons 


38,167.8M 
8,080,724 

6,148,387 
2,541.337 
3,781,440 
4,021,608 
6,601.102 
11,227,214 
2,710,227 
128.770 
263,278 
1,644,068 


30,001.664 
8,164,160 

1 
8 
7 
1 
8 
0 
2 
6 
2 
0 


8,075,772 
625,566 

273,626 

252,030 

1.074.260 

70,527 

2,067.414 

1.632,354 

1.067.226 

12,608 

326 

725,500 


100.0 
22.8 

16.1 
6.7 
0.0 
10.6 
14.0 
20.4 
7.1 
0.3 
0.7 
4.3 


100.0 
27.1 

10.6 
7.6 
0.0 
13.1 
12.0 
31.0 
2.6 
0.4 
0.0 
3.1 


100.0 
6.6 

3.4 
3.1 
13.3 
0.0 
25.6 
20.2 
24.4 
0.2 
'•) 


t 


6,102,536 
983^ 

888.070 

40.660 

36.406 

112.706 

274.686 

2.732.161 

1.027.800 

023 

8.464 

66.870 


3,178,664 
837.872 

804,004 

83.868 

30.386 

111362 

172.066 

1.746.227 

233.181 

831 

8.435 

86.806 


2.013.081 
06.666 

79.076 

16.601 

6,110 

866 

101,620 

086,034 

704,610 

02 

10 

20,066 


100.0 
18.0 

17.0 
1.0 
0.7 
2.2 
6.3 
62.6 
10.8 
(b) 
0.2 
1.3 


100.0 
26.4 

25.3 
1.1 
1.0 
3.6 
6.4 

54.0 
7.3 
(b) 
0.1 
1.2 


100.0 
4.8 

4.0 
0.8 
0.3 
0 

40.0 
30.6 


n 


1.4 


32,074301 
7,756,186 


26.013,010 
7326387 

7 
0 
1 
9 
3 
3 
1 
5 
7 
4 


6361,701 
420390 

103361 

236348 

1368.140 

60.671 

1.065.794 

646.420 

1.172.606 

12.411 

807 

696,534 


100.0 
23.6 

16.0 
7.6 
11.4 
11.0 
16.4 
2S.8 
5.1 
0.4 
0.8 
4.8 


100.0 
27.2 

18.8 
8.4 
9.0 
14.3 
12.8 
29.2 
1.9 
0.4 
0.9 
S.3 


100.0 
7.1 

8.2 

8.9 
17.8 

1.1 
32.4 
10.7 
19.3 

0.2 
(b) 
11.6 


(a)  Only  six  tenths  of  1  per  cent,  of  this  group  is  nonwhite. 

(b)  Less  than  one  tenth  of  1  per  cent. 
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For  some  purposes  it  is  desirable  to  have — ^in  addition  to  the 
skilled  workers,  the  semiskilled  workers,  and  the  laborers — 
another  group,  commonly,  though  somewhat  incorrectly, 
called  "industrial  wage  earners."  This  group  includes  the 
manual  workers  engaged  in  the  extraction  of  minerals,  manu- 
facturing, transportation,  arid  trade.  Since  many  skilled 
workmen,  such  as  carpenters,  painters,  etc.,  who  are  working 
on  their  own  account  and  are  not  receiving  wages,  are  included 
in  this  group,  it  is  not  exactly  accurate  to  call  the  group  "in- 
dustrial wage  earners. "  Industrial  manual  workers  is  a  better 
.  designation.  The  group  may  be  formed  by  combining,  in 
Table  II,  above,  all  the  skilled  workers,  and  the  semiskilled 
workers  and  the  laborers  in  the  extraction  of  minerals,  manu- 
facturing and  mechanical  industries,  transportation,  and 
trade.  This  group  is  brought  out  in  Table  VI  as  one  of  the 
three  sub  groups  of  group  "  III,  IV,  and  V. " 

For  the  purposes  of  the  grouping  for  Table  VI,  it  was  neces- 
sary in  three  different  cases  to  separate  occupations  combined 
at  some  of  the  earUer  censuses.  In  making  these  separations, 
each  occupation  was  allotted  that  portion  of  the  total  for  the 
combination,  which  it  constituted  at  the  first  census  it  was 
shown  separately.  "Laborers  (not  specified),"  classified 
under  domestic  and  personal  service  prior  to  the  Thirteenth 
Census,  were  distributed  for  1900,  1890,  1880,  and  1870,  re- 
spectively, by  allotting  to  each  of  four  groups  of  Table  VI, — 
agricultural  laborers,  etc.,  industrial  manual  workers  in  man- 
ufacturing, industrial  manual  workers  in  trade  and  transpor- 
tation, and  semiskilled  workers  and  laborers  in  service — that 
portion  of  the  total  which  a  careful  analysis  of  the  occupa- 
tional designations  classified  in  1900  under  "Laborers  (not 
specified) "  indicated  the  group  contained  in  1910.  Also,  be- 
cause of  the  differences  in  classification,  some  estimating  was 
necessary  in  the  case  of  each  group  of  Table  VI  in  order  to 
avoid  having  two  slightly  different  numbers  and  per  cents,  for 
each  group  for  the  census  year  1910,  one  number  and  one  per 
cent,  in  Tables  III  and  V  and  another  and  slightly  different 
number  and  per  cent,  in  Table  VI.  But,  since  in  the  case  of 
no  group  did  the  number  involved  in  the  estimate  equal  as 
many  as  1  per  cent,  of  the  total  workers  for  the  census  year,  it 
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is  not  probable  that  errors  in  these  estimates  affected  materially 
the  percentage  reported  for  any  group.  And,  since,  for  ex- 
ample, an  error  of  381,673  would  be  necessary  in  order  to 
affect  as  much  as  0.1  per  cent,  the  percentage  reported  for  any 
group  for  the  year  1910,  it  is  not  probable  that  any  percentage 
reported  has  been  affected  materially  by  the  different  estimates 
made. 

According  to  Table  VI,  the  proportion  of  the  gainful  workers 
of  the  United  States  engaged  in  proprietary,  official  and  mana- 
gerial positions  (Group  I)  decreased  from  29.2  per  cent,  in 
1870  to  22.8  per  cent,  in  1910.  This  decrease  was  confined 
entirely  to  agricultural  proprietors  who  constituted  24.2  per 
cent,  of  all  gainful  workers  in  1870  and  only  16.1  per  cent,  in 
1910.  The  proportion  which  the  workers  in  each  of  the  other 
subgroups  of  Group  I  constituted  of  all  gainful  workers  was 
considerably  larger  in  1910  than  in  1870. 

Clerical  and  kindred  workers  increased  rapidly  from  2.9  per 
cent,  of  all  workers  in  1870  to  9.9  per  cent,  in  1910.  No  other 
group  made  so  great  a  change  during  this  period  in  the  propor- 
tion it  constituted  of  the  total  gainful  workers.  The  numerical 
increase  in  the  workers  engaged  in  each  clerical  or  kindred 
pursuit  was  also  quite  general. 

It  is  interesting  to  note  that  between  1870  and  1910  there 
was  no  marked  change  in  the  proportion  which  the  large 
group,  the  skilled  and  semiskilled  workers  and  the  laborers, 
combined  (Group  III,  IV,  and  V),  constituted  of  all  gainful 
workers.  During  the  four  decades  this  proportion  did  not 
vary  greatly  from  55  per  cent.  In  certain  of  the  sub  groups  of 
Group  III,  IV,  and  V,  however,  the  proportion  which  the 
workers  constituted  of  the  total  changed  considerably  between 
1870  and  1910.  "Agricultural  laborers,  etc."  decreased  dur- 
ing this  period  from  23.7  per  cent,  to  17.1  per  cent,  of  the 
total.  This  decrease  was  in  line  with,  though  not  so  rapid  as, 
the  decrease  in  the  proportion  which  agricultural  proprietors 
constituted  of  the  total  workers.  The  increase  between  1900 
and  1910  in  the  proportion  which  "Agricultural  laborers, 
etc.'*  constituted  of  all  workers  is  believed  to  be  due  to  the 
enimieration  as  agricultural  laborers,  in  1910,  of  women  and 
children   such  as  would  not  have  been   so  enumerated  in 
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1890.*  The  "  Industrial  manual  workers  "  (Group  III,  IV,  and 
V,  sub  group  2)  are  the  workers  in  whose  interest  most  of  our 
labor  and  much  of  our  social  legislation  has  been  and  is  being 
enacted.  This  is  a  group  consisting  mainly  of  industrial  wage 
earners.  It  is,  for  many  reasons,  a  group  of  peculiar  and 
special  interest.  It  increased  from  31.3  per  cent,  of  all 
workers  in  1870  to  35.9  per  cent,  in  1910.  There  was,  also, 
during  this  period,  an  increase  in  the  proportion  which  the 
workers  in  each  sub  group  of  the  industrial  manual  workers 
constituted  of  all  gainful  workers.  The  industrial  manual 
workers  may  be  classified  according  to  skill  for  the  census  of 
1910  as  follows: 


INDUSTRIAL  MANUAL  WORKERS.  1910 

Number. 

FtoCeat.of 

Sex  and  Group. 

Worken.    - 

Total 
Ottoful 
Worken. 

Both  Sixss. 
Total 

13,084,183 

100.0 

35  9 

29.4 
36.0 
34.0 

100.0 

10  5 

13  1 

lAbMOT 

12  2 

Mux. 

Total 

39  4 

3,951,071 
8,347,408 
4,551,514 

1,834.130 

33.8 
28.2 
38.4 

100.0 

13  1 

flMniflkilkd  wm-kenr 

11  1 

U)Mff^ 

15  1 

Total 

22  7 

70,537 
'97;«50 

3.8 
90.8 
5.3 

0  9 

20  6 

Laboren. 

1  2 

While  the  number  of  persons  in  t^he 
siderably  more  than  doubled  during  the 
to  1910,  the  proportion  which  servants  of 
of  the  total  gainful  workers  declined  from 
to  7.1  per  cent,  in  1910.  This  group,  as 
of  Table  I,  above,  includes  all    servant 

*  See  Thirteenth  Census  report  on  occupations,  pp.  26-29. 


servant  group  con- 
40  years  from  1870 
all  kinds  constituted 
8.4  per  cent,  in  1870 
shown  by  Group  VI 
pursuits.    Servants 
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and  waiters,  more  strictly  defined,  decreased,  relatively,  even 
more  rapidly — ^from  7.5  per  cent.  (941,392)  of  all  gainful 
workers,  in  1870,  to  4.9  per  cent.  (1,867,448)  in  1910. 

The  proportion  which  public  officials  (Group  VII)  consti- 
tuted of  all  gainful  workers  declined  slightly  between  1870 
and  1910;  but  the  semiofficial  public  employees'*'  increased 
from  0.3  per  cent,  of  all  gainful  workers  in  1870  to  0.7  per  cent, 
in  1910.  Professional  persons  increased  rapidly  in  relative 
numerical  importance  from  2.6  per  cent,  of  all  gainful  i^orkers 
in  1870  to  4.3  per  cent,  in  1910. 

*  Flreown,  fire  deptftment;  guards,  WBtefamen,  and  doorkeepen;  life  eavers;  lighthouse  keepen ; 
pofieemen;  wldien,  nilon,  and  marines;  and  "otlier  ocoapaUoos." 
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THE  HORIZONTAL  ZERO  IN  FREQUENCY 
DIAGRAMS. 

Bt  Earle  Clark,  Russell  Sage  Foundation. 


It  is  a  generally  accepted  rule  of  graphic  presentation  that 
a  zero,  used  in  a  diagram  as  a  point  of  reference,  should  be 
include^  in  the  diagram.  This  rule,  while  it  is  observed  in 
most  statistical  work,  is  almost  universally  disregarded  in  the 
drafting  of  frequency  diagrams. 

Diagram  1,  presented  herewith,  is  a  frequency  graph  of  a 
common  type,  based  on  the  weights  of  738  men.*  Weights 
are  indicated  on  the  base  line,  and  the  per  cent,  of  cases  cor- 

DiAORAM  1. — Weights  of  738  men,  shown  without  horizontal  sero. 
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responding  to  any  given  weight  is  proportionate  to  the  verti- 
cal distance  from  the  base  line  to  the  curve.  A  zero  line  is 
the  most  conspicuous  feature  of  this  diagram,  but  inspection 
of  the  figure  shows  that  the  presentation  impUes  two  zeros, 
and  that  only  one  of  these  is  shown.  The  vertical  scale,  rep- 
resenting percentages,  begins  at  the  zero  base  line,  but  the 
horizontal  scale,  representing  weights,  begins  at  90  pounds. 
It  is  the  purpose  of  this  paper  to  state  reasons  for  including 
the  horizontal  zero,  to  direct  attention  to  a  type  of  frequency 

*The  (Uta  are  for  738  men  bom  in  Walei,  m  shown  in  Yule't "  Introduotion  to  the  Theory  of  StattttioB,** 
p.  95.    For  oonvenioioe  in  preaentation,  the  extremes  of  the  distribation  have  been  arbitrarily  shortened. 
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diagrams  to  which  these  reasons  do  not  apply,  and  to  illustrate 
methods  of  drafting. 

A  frequency  diagram  is  plotted  for  the  purpose  of  showing 
the  significant  facts  about  a  series  of  variables.  The  graphic 
form  is  used  rather  than  a  frequency  table  or  text  statement 
because  most  people,  even  most  statisticians,  find  it  easier  to 
perceive  and  appreciate  these  significant  facts  by  looking  at  a 
diagram  than  by  studying  a  column  of  figures.  The  essential 
facts  about  a  variable  series  are:  (1)  the  mean,  median,  or 
other  measure  of  central  tendency,  and  (2)  the  distribution  of 
the  values  about  this  central  tendency.  These  facts  are  inter- 
dependent. It  is  a  simple  matter  to  compute  medians  or 
means,  but  these  measures  do  not  reveal  the  whole  truth  about 
a  distribution;  they  may  be  seriously  misleading  unless  shown 
in  relation  to  the  distribution  of  the  individual  values. 

On  the  other  hand,  the  distribution  is  not  in  itself  signif- 
icant imless  related  to  the  central  tendency.  Stated  in  pounds 
and  oimces,  the  average  deviation*  of  the  weights  of  a  group 
of  1,000  elephants  would  doubtless  be  far  greater  than  the 
average  deviation  of  the  weights  of  1,000  canary  birds,  but  this 
would  not  necessarily  mean  that  the  weights  of  elephants  are 
relatively  more  variable  than  the  weights  of  canary  birds.  In 
order  to  determine  the  true  variability  of  a  series  it  is  neces- 
sary to  relate  the  measure  of  dispersion  to  the  measure  of 
central  tendency.  This  may  be  done  by  computing  a  coeflB- 
cient  of  dispersion  t — ^a  ratio  which  expresses  the  dispersion 
as  a  proportion  of  the  measure  of  central  tendency. 

It  follows  that,  if  a  frequency  diagram  is  to  serve  the  purpose 
for  which  it  is  intended,  it  must  show,  with  all  possible  clear- 
ness and  effectiveness,  the  distriljution  of  the  individual  values^ 
the  central  tendency,  and  the  relation  of  the  distribution  to 
the  central  tendency.  Diagram  1  shows  the  distribution  of 
the  measiu*es.  Does  it  also  show,  with  the  emphasis  required, 
the  two  other  essential  facts? 

On  Diagram  1  the  median  is  indicated  in  the  usual  way — 

*The  ftverage  deviation  is  a  statisticftl  exprearion  indioating  the  dispermon  of  the  values  of  a  Mries  of 
▼ariables  about  their  Motral  tendeney.  It  is  obtained  by  adding  together  the  differenoeibetifeen  all  the 
individual  vahies  and  the  central  tendency,  and  dividing  the  result  by  the  number  ci  values. 

fThe  ooeffident  of  disperrion  is  the  measure  of  disperrion  (the  average  deviation*  standard  deviatbn*  or 
probable  error)  divided  by  the  measure  of  oentral  tendency. 
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by  a  vertical  line  dividing  into  two  equal  parts  the  surface  of 
the  figure  enclosed  by  the  curve  and  the  base  line.  This  line 
is  sometimes  referred  to  as  the  median  line,  but  the  designa- 
tion does  violence  to  the  principles  of  graphic  presentation. 
In  diagrams,  lines  or  areas  are,  or  should  be,  proportionate  to 
the  quantities  they  represent.  The  length  of  the  so-called 
''median  line"  is  not  proportionate  to  the  itiedian  weight  of 
men;  it  is  proportionate  rather,  as  the  class  interval  for  the 
distribution  is  20  pounds,  to  the  approximate  nimiber  of  men 
whose  weights  fall  within  limits  fixed,  respectively,  at  10  poimds 
below  and  at  10  poimds  above  the  median  weight.  The  line 
represents,  in  other  words,  not  the  median  value  for  the  series. 

Diagram  2. — ^Weights  of  738  men,  shown  with  horizontal  aero. 
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but  a  number  of  cases.  There  is  nowhere  on  the  diagram  a 
line  representing  by  its  length,  or  a  surface  representing  by 
its  area,  the  median  weights  of  the  men. 

The  median  can  be  determined,  it  is  true,  by  referring  to 
the  scale  at  the  foot  of  the  figure.  As  the  point  of  intersec- 
tion of  the  so-called  "median  line*'  with  the  base  line  falls 
at  156  pounds,  as  indicated  by  the  horizontal  scale,  it  follows 
that  this  value  is  the  median,  but  the  result  is  not  obtained 
by  the  graphic  method.  The  figures  on  the  scale  are  not 
graphic  representations  any  more  than  are  the  figures  of  a 
table  or  a  text  statement. 

The  median  can,  however,  be  shown  by  the  graphic  method 
by  so  extending  the  base  line  that  the  horizontal  scale  wiU 
include  the  zero.     This  method  has  been  followed  in  pre- 
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paring  Diagram  2.  In  Diagram  2  the  horizontal  distance 
from  the  vertical  line  at  the  left  of  the  figure  to  the  so-called 
"median  line/'  measured  on  the  base  line  or  along  any 
abscissa,  represents  the  median  weight  of  the  men. 

If  the  inclusion  of  the  horizontal  zero  is  required  for  a  com- 
plete graphical  representation  of  the  median,  it  is  even  more 
essential  as  a  means  of  showing  the  relationship  of  the  dis- 
persion to  the  median.  As  Diagram  1  contains  no  graphical 
representation  of  the  central  tendency,  it  follows  that  it  aflFords 
no  graphical  representation  of  the  relation  between  the  central 
tendency  and  the  dispersion.  The  dispersion  of  the  series  is 
indicated  by  the  form  of  the  curve  and  also  by  a  line  beneath 
the  base  line,  proportionate  in  length  to  the  average  deviation 
(14.2  pounds),  drawn  to  scale  and  extending  to  the  left  of  the 
median.  By  including  this  line,  the  dispersion  is  reduced  to 
a  single  graphical  expression,  but  the  diagram  contains  no 
graphical  representation  of  the  median  with  which  either  the 
line  or  the  curve  can  be  compared. 

An  effective  graphical  representation  of  the  relationship 
between  the  central  tendency  and  the  distribution  is  found  in 
Diagram  2,  in  which  the  median,  represented  by  the  distance 
between  the  horizontal  zero  and  the  vertical  "median  line," 
can  be  compared  both  with  the  surface  of  frequency,  as  indi- 
cated by  the  curve,  and  with  the  line  representing  the  average 
deviation.  The  ratio  of  the  length  of  this  line  to  the  distance 
from  the  horizontal  zero  to  the  median  line  is  equivalent  to 
the  coefficient  of  dispersion. 

The  difficulties  arising  from  the  omission  of  the  horizontal 
zero  are  further  illustrated  in  Diagram  3,  in  which  the  weights 
of  the  738  men  are  compared  with  the  weights  of  279  thirteen- 
and  fourteen-year-old  school  boys.* 

In  Diagram  3  the  scales  for  pounds  are  identical  in  both 
figures.  The  appearance  of  the  diagram  suggests  that  the 
two  distributions  are  very  much  alike;  as  the  figure  for  men 
has  a  greater  spread  at  the  base  line  than  that  for  boys  it  would 
seem  that  the  former  represents,  if  anything,  the  wider  dis- 
persion.    This  impression  is  not  borne  out  by  the  data.     The 

*The  data,  which  are  for  boys  attending  the  Worcester,  Man.,  public  ichools,  are  from  a  report  by  Frana 
Boaa  and  Clark  WisBler,  pubfiahed  in  the  report  of  the  U.  S.  CommiMioner  of  Education  for  1004. 
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actual  dispersion  (average  deviation)  is,  roughly,  the  same  for 
the  two  series:  14.2  pounds  for  the  men  and  14.3  pounds  for 
the  boys.  But  as  the  median  for  the  men  is  156.3  pounds, 
and  that  for  the  boys  90.8  poirnds,  computation  shows  that 
the  significant  measure  of  relative  variability,  the  coefficient 

Diagram  3. — ^Weights  of  738  men  and  279  boys,  shown  without  horizon- 
tal zeros. 
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of  dispersion,  is  .157  for  the  boys  and  only  .091  for  the  men. 
In  other  words,  the  dispersion  of  the  weights  of  the  boys  is 
15.7  per  cent,  of  the  median  weight  of  boys,  while  for  the  men 
the  dispersion  of  the  weights  is  but  9.1  per  cent,  of  the  median 
weight  of^men.  The  apparent  similarity  of  the  two  distri- 
butions represented  in  Diagram  3  is,  therefore,  accidental  and 
the*diagram  is  misleading. 
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It  may  be  said  that  anyone  using  Diagram  3  could  deter- 
mine the  relative  dispersions  by  a  study  of  the  figures  of  the 
scales;  that  the  scales  show  the  medians,  and  that  it  is  not 
impossible  to  relate  these  medians  to  the  dispersions.  This 
is  true,  but,  a^  the  same  facts  can  be  determined  from  a  fre- 

DiAORAM  4. — ^Weights  of  738  men  and  279  boys,  shown  with  horizontal 
zeros. 
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quency  table,  the  argument  offered  is  merely  an  argument  for 
not  using  graphical  representations  for  comparing  two  or 
more  series  of  variables. 

Diagram  4  shows  in  graphic  terms  the  true  relationship 
between  the  dispersions.  The  base  lines  of  Figures  A  and  B 
of  this  diagram  have  been  carried  out  to  zero,  and  the  scales 
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have  been  so  adjusted  that  the  distance  from  zero  to  the  median 
is  the  same  in  both  figures.  It  is  now  possible  to  yiew  the  dis- 
persions in  their  relationship  to  the  central  tendencies.  The 
lines  representing  the  average  deviations,  as  well  as  the  con- 
tours of  the  curves,  show  very  clearly  that  the  weights  of 
boys  are  much  more  widely  dispersed  than  the  weights  of  men. 

The  fact  that  in  Diagram  4  the  surface  enclosed  by  the 
curve  and  base  line  of  Figure  B  is  much  greater  than  that  en- 
closed by  the  curve  and  base  line  of  Figure  A,  might  lead  an 
incautious  observer  to  assume  that  the  dissimilarity  in  the 
appearance  of  the  figures  is  due  to  a  difference  in  the  number 
of  observations — that  the  number  of  boys  exceeds  the  niun- 
ber  of  men.  Such  an  inference  would,  be  imwarranted.  As 
numbers  have  been  reduced  to  percentages,  100  per  cent,  is 
the  total  for  each  group.  The  values  are  plotted  upon  the 
ordinates;  hence,  the  spaces  between  the  ordinates,  and  the 
areas  enclosed  by  the  curves  and  the  base  lines,  are  without 
significance.  It  is  believed  that  the  diagram  affords  a  correct 
interpretation  of  the  data;  that  it  gives  an  impression  of  two 
groups  of  which  one  is  somewhat  closely  clustered  about  its 
central  tendency,  while  the  other  is  much  more  widely  dis- 
persed. 

It  should  be  noted  that  there  is  an  important  group  of 
frequency  diagrams  to  which  the  arguments  in  favor  of  in- 
cluding the  horizontal  zero,  which  have  been  stated  in  the 
preceding  pages,  do  not  apply.  These  are  diagrams  of  dis- 
tributions in  which  the  zero  cannot  be  exactly  located.  In  the 
so-called  normal  frequency  distribution  the  base  line  and  the 
ends  of  the  curve  are  in  asymptote — the  ends  and  the  base 
Une  are  tangent  at  infinity.  It  follows  that,  in  plotting  proba- 
bilities, or  results  in  the  psychological  field  which  are  based 
not  upon  concrete  measurements  but  upon  rankings,  the  hori- 
zontal zero  can  not  be  shown. 

But  it  is  also  impossible  to  show  a  zero  based  upon  data  of 
this  kind  in  any  type  of  diagram,  and  this  is  true  whether  the 
zero  is  vertical  or  horizontal.  If  the  horizontal  zero  can  not 
be  shown  in  a  frequency  diagram  representing  the  distribution 
of  school  boys  with  reference  to  a  given  mental  trait,  as  deter- 
mined by  the  rankings  of  competent  judges,  neither  can  a 
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zero  be  shown  in  a  diagram  in  which  the  ability  of  any  one  of 
these  boys  at  successive  tests  is  indicated  by  a  historical  curve. 
It  is  possible  to  present  a  horizontal  zero  in  a  frequency  dia- 
gram for  any  data  for  which  a  vertical  zero  for  an  ogive  curve 
can  be  shown. 

A  practical  objection  to  the  inclusion  of  the  horizontal  zero 
is  the  fact  that  additional  space  is  required.  But  this  objec- 
tion is  no  more  applicable  to  the  horizontal  zero  in  frequency 
diagrams  than  to  the  vertical  zero  in  line  diagrams.  The 
inclusion  of  the  vertical  zero  in  diagrams  of  the  latter  type  is 
the  established  practice.  And  an  inspection  of  the  diagrams 
presented  with  this  paper  makes  it  clear  that  the  inclusion  of 
the  horizontal  zero  presents  no  serious  difficulties.  A  case 
will  occasionally  be  encountered  in  which  the  dispersion  con- 
stitutes so  small  a  proportion  of  the  central  tendency  that  the 
zero,  whether  horizontal  or  vertical,  must  be  omitted,  but  such 
cases  are  most  exceptional. 

The  arguments  and  the  illustrations  presented  in  the  pre- 
ceding pages  seem  to  support  the  following  conclusions:  In 
frequency  diagrams,  where  the  position  of  the  horizontal  zero 
is  exactly  ascertainable,  and  where  the  dispersion  is  not  too 
small  in  proportion  to  the  measure  of  central  tendency,  the 
horizontal  zero  should  be  included  in  the  diagram.  This 
means  that  the  horizontal  zero  should  be  included  in  a  fre- 
quency diagram  in  all  cases  in  which  a  zero  for  similar  data 
would  be  included  in  any  type  of  diajgram.  Without  the 
horizontal  zero  the  frequency  diagram  does  not  afford  a  com- 
plete graphical  representation  of  the  central  tendency  nor  of 
the  relationship  of  the  central  tendency  to  the  distribution. 
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THE  COEFFICIENT  OF  CORRELATION.* 
By  William  Gardner  Reed,  U.  S.  Weather  Bureau, 


In  many  studies  it  is  necessary  or  at  least  desirable  to  test 
the  existence  ©f  concomitant  variation  between  two  series  of 
variable  quantities.  A  comparison  of  the  plotted  variables 
furnishes  a  rough,  but  for  some  purposes  adequate,  means  of 
examining  the  relationship.    Figure  1  is  an  example  of  this 
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sort  of  comparison.  However,  the  use  of  curves  is  not  to  be 
recommended  for  careful  work  because  of  the  difficulty  in 
selecting  the  proper  scales  and  the  dangers  resulting  from  per- 
sonal bias.  The  usual  tabular  method  is  slightly  more  refined, 
but  tables  involve  too  many  figm^es  to  give  an  adequate  idea 
of  the  conditions  and  give  no  concise  measure  of  the  degree  of 
relationship. 

*  For  iiutructi<Hi8  for  obUining  the  coefficient  of  correUtbn  see  Penoos.  W.  M.:  The  Corrdation  of 
Economic  Statistics,  Am.  Stat.  Asso.,  Quart.  Publ.,  Vol.  12,  pp.  287-322,  Boston.  1910. 
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The  English  biometricians  have  perfected  a  method  of 
stating  the  degree  of  relationship,  which  was  invented  by 
Bravais  about  1845.  "Correlation  may  be  briefly  defined  as 
the  tendency  towards  concomitant  variation  and  the  so-called 
correlation  coeflScient  is  simply  a  measure  of  such  tendency, 
more  or  less  adequate  according  to  the  circumstances' of  the  ccwe."* 
The  early  statement!?  of  the  use  of  the  coeflScient  of  correla- 
tion indicate  clearly  that  the  attempt  to  obtain  such  a  coef- 
ficient from  miscellaneous  material  is  an  abuse  of  this  method 
of  measuring  relationship.f  The  material  in  hand  should  be 
investigated  carefully  before  any  attempt  is  made  to  deter- 
mine the  relationship  by  the  use  of  the  coeflScient  of  correla- 
tion. This  investigation  may  take  the  form  of  a  correlation 
table  or  of  a  "dot  chart"  after  Galton's  graphic  method  of 
correlation.} 

METHOD   OP  PROCEDURE. 

If  the  coeflScient  of  correlation  is  to  have  any  definite 
meaning,  the  procedure  must  be  somewhat  as  follows: 

1.  The  material  (e.  g.  Table  I)  should  be  arranged  in  groups 
in  the  form  of  a  correlation  table  (Table  II),  or,  better,  plotted 
as  a  dot  chart  (Figure  2).  The  table  or  chart  should  then  be 
carefully  examined  to  see  whether  the  points  may  be  general- 
ized' to  a  straight  line,  that  is,  whether  there  is  a  tendency 
for  a  high  value  of  one  variable  to  be  associated  with  high 
values  of  the  other  variable  and  proportionately  higher  or 
lower  values  of  the  one  to  be  associated  with  similar  values  of 
the  other.  This  shows  positive  linear  correlation.  When  lower 
values  of  the  one  are  associated  with  higher  values  of  the  other, 
the  correlation  is  said  to  be  negative.  For  example,  the  dots 
in  Figure  2  may  be  generalized  to  the  line  AB  as  well  as  to 
any  curve. 

*  Brown,  W.:  The  Eawntiab  of  MenUl  MeMurement,  Cambridge,  Univeraity  Pirees,  1911,  p.  42. 
(ItftUcs  are  the  present  writer's.) 

t  Yule,  G.  U.:  Introduction  to  the  Theory  of  Statistics,  ed.  2,  London,  Griffin  k  Co.,  1012,  pp.  169. 
177. 

t  See  Davenport,  C.  B.:  Statistical  Methods,  ed.  3.  New  York,  WUey,  1914.  pp.  42-47. 
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M',=4.0  inches  M'„=35  bu. 

M,=4.0+  — =4.1  M„=35-  — -34.6 

60  '60 

2X-+3.9  Sy«=-26 

2a^= 112.67  Sy«=1258 

n       \ n  ^  n       ^  n' 

=  V/1|^^-.0036  =\/^P^ 

2»y=201.4 


60  '     60 

=  1.4  =4.6 


n        \n  /\n  / 


201.4     3.9      -26 
_    60        60        60 

1.4X4.6 
_3.36+.03 

6.44 
=  0.526  dzEr 

1-r* 


Er==h.674 
=  d=.674 


.723 

7.7       • 
,  =  ±.063 
r=+0.526±.063 

Note:  r  is  not  the  same  here  as  in  the  original  paper 
because  a  single  average  yield  of  corn  has  been  used  for  sim- 
plicity. 

EXPLANATION    OF   SYMBOLS. 

n  nimiber  of  observations  (years  of  record) 

M,  true  mean  July  precipitation 

M'a;  some  arbitrary  number  near  M^ 

My  true  mean  yield  of  corn 

M'y  some  arbitrary  number  near  M^ 

X  departure  of  each  July  precipitation  from  M'^p 
y  departure  of  yield  of  corn  in  each  year  from  M'y 
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Zx  Algebraic  sum  of  departures  of  July  precipitation 
2)|/  Algebraic  sum  of  departures  of  yield  of  com 

2)0^  algebraic  simi  of  squares  of  departures  of  July  precipi- 
tation 

Z^  algebraic  sum  of  squares  of  departures  of  yield  of  com 

Xxy  algebraic  siun  of  products  of  departures  (x  and  y) 
ffg  standard  deviation  of  July  precipitation 


-v/?-(fr 

ffy  standard  deviation  of  yield  of  corn 


r  coefficient  of  correlation 
2X2/ 


?-(t)(t) 


<r^v 


Er  probable  error  of  the  coefficient  of  correlation 

l-r« 


£,-±.674 


Vn 


TABLE  II. 

CORRELATION  TABLE  SHOWING  THE  RELATION  BETWEEN  JULY  PREdPriATION 

AND  THE  YIELD  OP  CORN  IN  OHIO. 

(From  Smith,  J.  W.:  The  Effect  of  Weftthar  on  the  rield  of  Cora,  Wadunctoii,  Mo.,  Weather  Rer, 

VoL  42, 1914.  pp.  7»-03.) 

YdLD  or  Couf  nr  Bvbhsu  pn  Acri. 
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2.  If  it  appears  from  this  examination  that  a  strai^t  Une 
is  as  good  a.  fit  as  any  other  type  of  curve  not  too  complicated 
to  be  useful  as  a  measure  of  relationship,  the  data  may  be 

CORRELATION   BETWEEN  JULY    PREClPITffTlON 
AND  YIELD  OF  CORN   IN   OHIO 


UNIT(&»L4IN. 


ABUNC  OP  RELATION 

CO  LINE  or  RCLATlOM  FOtt    ^CRPCCT    CORRCLATlON 

r<COEFFlCltNT  OF  CORRC:LATtON)»TAN<«>r^Oe' 


replotted  on  a  new  dot  chart  for  which  the  unit  of  measure- 
ment on  one  axis  is  the  standard  deviation  of  one  of  the  varia- 
bles, and  the  imit  on  the  other  axis  is  the  standard  deviation 
of  the  other  variable  (see  Figure  3). 
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3.  The  position  of  the  straight  line  which  most  nearly 
satisfies  the  data  on  the  second  dot  chart  may  be  determined 
rigidly  by  the  method  of  least  squares.  When  the  standard 
deviation  of  one  variable  is  used  as  the  imit  of  the  ordinates 
and  the  standard  deviation  of  the  other  variable  as  the  unit 
of  the  abscissae,  the  angles  between  this  straight  line  of  closest 
fit  and  the  axes  are  significant.  If  these  angles  are  equal, 
i.  e.  each  45®,  the  relationship  between  the  variables  is  perfect 
(see  C-D  in  Figure  3).  If  the  line  coincides  with  one  axis  or 
the  other  no  relationship  is  shown,  although  the  converse  is 
not  necessarily  true.*  Positions  between  these  two  show 
partial  relationship  (see  A'B'  in  Figure  3). 

4.  The  coefficient  of  correlation  is  merely  a  statement  of 
the  position  of  the  straight  line  of  closest  fit  on  a  chart  where 
the  units  are  the  standard  deviations  of  the  variables  as  this 
position  is  determined  by  the  least  square  adjustment,  t  The 
coefficient  of  correlation  is  expressed  as  the  tangent  of  the 
angle  made  by  the  line  of  closest  fit  and  the  axis  to  which  it  is 
more  nearly  parallel  {e,  g.  angle  X'OB'  in  Figiu^e  3  is  27i**, 
tan  X'OB'  = +0.626).  In  actual  practice  the  coefficient  of 
correlation  may  be  determined  mathematically  from  the  data 
as  shown  in  Table  I  without  plotting  the  material  on  a  dot 
chart,  like  Figure  3.  However,  the  coefficient  should  never 
be  attempted  without  first  investigating  the  relationship  far 
enough  to  see  if  it  follows  a  straight  line.  That  is,  steps  2 
and  3  may  be  omitted  in  practice;  step  1  should  never  be 
omitted. 

5.  If  the  examination  of  the  correlation  table  or  dot  chart 
shows  that  the  relation  is  not  that  of  a  simple  straight  line, 
the  coefficient  of  correlation  is  not  a  measure  of  the  relation- 
ship between  the  variables. 

LIMITATIONS   OF  THE   COEFFICIENT   OF   CORRELATION. 

It  is  clear  even  from  a  superficial  study  of  the  question  that 
the  coefficient  of  correlation  obtained  from  material  where  a 
straight  line  relationship  does  not  obtain  may  be  too  small, 

*  Yule,  Q.  U.:  latrodaetkm  to  the  Theory  of  SUtietics.  ed.  2,  London,  Griffin  k  Co..  1912.  pp.  174-176. 
t  Yttk,  0.  n.:  latroduetioii  to  the  Theory  of  Stfttistici.  ed.  2,  London.  Giiifin  k  Co.,  1012.  p.  172. 
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but  will  never  be  too  large.^ 
A  coefficient  of  correlation  may 
be  near  zero  when  there  is  very 
close  relationship,  as  is  shown 
in  such  a  condition  as  the  re- 
lationship between  the  height 
of  high  water  and  the  phase 
of  the  moon  which  is  shown 
for  Old  Point  Comfort,  Va., 
by  Table  III  and  Figure  4. 
The  figure  indicates  that  the 
relation  is  harmonic;  although 
there  is  a  close  and  very  defi- 
nite relation  between  the 
phenomena,  the  coefficient  of 
correlation  is  near  zero 
(-0.106d:.088)  because  the 
different  portions  of  the  curve 
bf  regression  are  in  such  rela- 
tions to  each  other  that  a 
straight  line  along  an  axis  will 
most  nearly  satisfy  all  the 
points.  Of  course  the  angle  is 
then  zero  and  its  tangent  is 
zero. 

•Bee  Tule.  Q.  U.:  iDtrodneimi  to  the  Heoiy 
of  Stothtki.  ed.  2,  London.  Qiiilb  k  (>k.  1911, 
p.  176,  ud  Brown.  W.:  Tike  Ffintwhof  Montel 
MeMaranent,  Cambridce.  Umvcnity  Tnm,  1911. 
P.27-M. 
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TABLE  m. 

CORRELATION  OF  TIME  AFTER  NEW  MOON  AND  PREDICTED  HEIGHT  OF  THE 

mOHER  HIQH  WATER  AT  OLD  POINT  COMFORT,  VA. 

(U.  &  Com!  ud  QwMlaUe  Survv,  Genenl  tide  Ublet  for  Uw  ywr,  iOlC.  p.  108.) 
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4 
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49 
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M',=30  M',=.2.6 

M,=30  M„  =  2.6+— =2.65 

61 

2x=0  2;y=+.06 

S«»= 18910  Sj/«=3.24 


3.24 


'     ^     61  '     ^    61 

=  17.6  =.22 

S«y=-25.1 
-26.1 


.003 


61 

r= 


-0 


17.6X.22 
.411 


3.87 
=  -.106±E, 

l-(-.106)* 


Er=.674 
=  .674 


V61 
1-.0112 


7.8 

=0.674X0.13 
r=-0.106±0.088 

When  the  relation  is  not  linear  the  concomitant  variation 
may  be  shown  by  the  use  of  a  "correlation  ratio,"  which  is 
simply  a  further  development  of  the  theory  of  correlation.* 

It  is,  however,  not  the  purpose  of  this  paper  to  consider 
relationships  shown  by  ciuves  of  a  higher  order  than  a  straight , 
line,  as  such  correlations  involve  more  complicated  mathemat- 
ical theory  and  also  require  many  more  observations  to  be 
significant. 

ADEQUACY   OF  THE  COEFFICIENT   OF  CORBELATION. 

The  conclusion  seems  legitimate  that  the  coefBicient  of 
correlation  may  be  used  strictly  as  a  measure  of  relationship, 

•  Bee  Peanon,  K.:  Hathcmaticsl  Contribatiime  to  the  Theory  of  Erohition:  14.  On  the  ■■wnl  theocy 
«l  ikew  eorreUtkn  toii  DoiHliiMU  ratrenoo.  London,  Dnpen  Coatpuy  Beweieh  liemoin.  Bio- 
metiio  Scrici  2,  IS05.  Bnwn,  W.:  The  Eheentida  of  Mental  Meennment.  CamMdte,  Trninnitr 
,  1911,  pp.  i7-^. 
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when  such  relationship  has  been  determined  by  other  investi- 
gation to  follow  straight  line  relations.  The  use  of  the  coeffi- 
cient of  correlation  is  to  be  recommended  because  it  is 
independent  of  the  personal  equation  of  the  investigator,  and 
of  the  imits  employed,  and  because  it  shows  rigidly  the  correct 
position  of  the  line  indicated  by  the  dot  chart. 

In  using  the  coefficient  of  correlation  it  is  desirable  to  cal- 
culate the  probable  error  (see  Tables  I  and  III  for  method).* 
The  probable  error  is  that  divergence  from  the  observed  mean 
on  either  side  within  which  half  the  observations  lie.  Its 
size  is  a  measure  of  how  closely  the  results  from  an  infinite 
number  of  cases  would  correspond  with  those  obtained  from 
the  observed  cases.  When  the  coefficient  of  correlation  is  not 
greater  than  its  probable  error  there  is  no  evidence  that  there 
is  any  correlation;  but  when  the  coefficient  of  correlation  is 
clearly  greater  than  its  probable  error  correlation  is  indicated; 
and  when  it  is  much  greater  (six  times  as  great  is  an  accepted 
empirical  amount)  it  may  be  safely  assmned  that  there  is  con- 
comitant variation-t 

The  coefficient  of  correlation  is  obtained  by  applying  the 
least  square  adjustment  to  all  the  material  and  is,  therefore, 
the  straight  line  of  closest  fit.  If  the  relationship  is  not  that 
of  a  straight  line,  it  is  obvious  that  the  straight  line  of  closest 
fit  is  not  a  good  measure  of  the  relationship  and  that  some 
other  measure  (e.  g.,  the  correlation  ratio)  must  be  used. 
Therefore,  the  coefficient  of  correlation  should  never  be  used 
to  show  relationship  until  after  the  phenomena  have  been 
investigated,  at  least  far  enough  to  show  whether  a  straight 
line  satisfies  the  relationship  as  well  as  any  other  curve. 

LITERATURE. 

The  development  of  the  theory  of  correlation  resulting  in 
the  adoption  and  use  of  the  coefficient  of  correlation  is,  of 
course,  largely  mathematical.  While  the  literature  on  the 
subject  is  considerable,  the  greater  part  of  the  contributions 
are  concerned  with  the  application  of  the  coefficient  to  par- 

*  For  ft  general  diflcoanon  of  the  aisiuficaDoe  of  probftble  error  eee  Yule,  O.  U.   Introduction  to  the 
Theory  of  Statutiee.  ed.  2,  London,  OriiBn  k  Co.,  1912.  pp.  310-311. 
t  Bee  Bowleor.  A.  L.:  Eleinenta  of  Stetirtioi.  ed.  3.  New  York.  Seriboer.  1907.  p.  320. 
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ticular  problems,  and  hence  the  development  of  the  theory  of 
correlation  is  incidental  and  widely  scattered. 

"  The  fundamental  theorems  o^  correlation  were  for  the  first 
time  and  almost  exhaustively  discussed  by  A.  Bravais*  .  .  . 
[more  than]  half  a  century  ago.  He  deals  completely  with  the 
correlation  of  two  and  three  variables.  Forty  years  later  Mr. 
J.  D.  Hamilton  Dickson  t  dealt  with  a  special  problem  proposed 
t(  him  by  Mr.  Galton,  and  reached  on  a  somewhat  narrow 
basis  some  of  Bravais'  results  for  correlation  of  two  variables. 
Mr.  Galton  at  the  same  time  introduced  an  improved  notation 
which  may  be  summed  up  in  the  'Galton  function'  or  coeffi- 
cient of  correlation.  This  indeed  appears  in  Bravais'  work, 
but  a  single  symbol  is  not  used  for  it.  In  1892  Professor  Edge- 
worth,  also  unconscious  of  Bravais'  memoir,  dealt  in  a  paper 
on  'Correlated  Averages'  with  correlation  for  three  variables. t 
He  obtained  results  identical  with  Bravais,  although  ex- 
pressed in  terms  of  'Galton's  functions.'  "§ 

The  following  publications  contain  complete  statements  of 
the  later  development: 

Peabson,  Kabl:  Contributionfi  to  the  mathematical  theory  of  evolution; 
London,  Royal  Society,  Philosophical  TransactionB,  Series  A,  as 
follows: 

1.  On  the  dissection  of  frequency  curves.  Vol.  185,  1894,  pp.  71-110. 

2.  Skew  variations  in  homogeneous  material.  Vol.  186,  1895,  pp.  343- 

414. 

3.  Regression,  heredity,  and  panmixia.  Vol.  187,  1896,  pp.  253-318. 

4.  On  the  probable  errors  of  frequency  constants  and  on  the  influence 

of  random  selection  on  variation  and  correlation.  Vol.  191,  1898, 
pp.  229-311. 

5.  On  the  reconstruction  of  the  stature  of  prehistoric  races.  Vol.  192, 

1898,  pp.  169-244. 

6.  Genetic  (reproductive)  selection;  inheritance  of  fertility  in  man  and 

of  fecundity  in  thoroughbred  race  horses.  Vol.  192,  1899,  pp.  257- 
330. 

7.  On  the  correlation  ot  characters  not  quantitatively  measureable, 

Vol.  195,  1900,  pp.  1^7. 

*  Analyu  wtathewatifUM  tur  Ut  pro6a&tfttfM  dn  mmm  it  titmUon  £wi  frinL  Puis,  Academie  del 
Scienoes,  Memoiret  pmenit*  ^r  diftn  Mtanfc.     Seriei  2,  Vol.  9, 1846,  pp.  265-^2. 

t  Appendix  to  Galton,  F.:  Family  Likenen  in  Stature.  London,  Royal  Society,  ProoeedinfB,  Vol.  40, 
1886,  pp.  63-73. 

:  London.  Philosophical  Magaiine,  Seriea  5,  Vol.  84, 1892,  pp.  190-204. 

(  Pearson,  Earl:  London  Royal  Society  Philoiophical  TraMBctiooa,  Seriea  A,  VoL  187. 1896,  p.  26L 
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8.  On  the  inheritanoe  of  characters  not  quantitatively  measureable, 

Vol.  195,  1900,  pp.  76-150. 

9.  On  the  principle  of  homotyposis  and  its  relation  to  heredity,  to  the 

variability  of  the  individual,  and  to  that  of  the  race,  Vol.  197, 
1901,  pp.  285-379. 

10.  Supplement  to  a  memoir  on  skew  variation,  Vol.  197, 1901,  pp.  44^- 

459. 

11.  On  the  influence  of  natural  selection  on  the  variability  and  correla- 

tion of  organs,  Vol.  200,  1902,  pp.  1-66. 

12.  On  a  generalized  theory  of  alternative  inheritance  with  special 

reference  to  Mendel's  Laws,  Vol.  203,  1904,  pp.  5^786. 

In  London,  Drapers'  Company  Research  Memoirs,  Biometric  Series. 

13.  On  the  theory  of  contingency  and  its  relation  to  association  and 

normal  correlation.    Memoir  1. 

14.  On  the  general  theory  of  skew  correlation  and  non-linear  regression. 

Memoir  2. 

15.  On  the  mathematical  theory  of  random  migration.    Memoir  3, 1906. 

16.  On  further  methods  of  determining  correlation.    Memoir  4,  1907. 

17.  [Not  published.] 

18.  On  a  novel  method  of  regarding  the  association  of  two  variates 

classed  solely  in  alternate  categories.    Memoir  7,  1912. 

Peabson,  EIabl:  On  the  partial  correlation  ratio.   London,  Royal  Society, 

Proceedings,  Series  A,  Vol.  91,  1915,  pp.  492-498. 
Bbown,  W.  :  The  essentials  of  mental  measurement,  Cambridge,  Univer- 
sity Press,  1911. 
Eldebton,  W.  p.:  Frequency  curves  and  correlation.    London,  Lasrton 

Brothers,  1906: 
HooKEB,  R.  H.:  Correlation  of  successive  observations.  Royal  Statistical 

Society  Journal,  Vol.  68,  pp.  676-703. 
ToLLBT,  H.  R.:  The  theory  of  correlation  as  applied  to  farm  survey  data 

on  fattening  baby  beef,  U.  S.  Department  of  Agriculture  Bui.  604, 

Washington,  Govt.  Ptg.  Office,  1917. 
Walker,  Gilbebt  T.:  Correlation   in   seasonal   variation   of   weather, 

Indian  Meteorological  Department  Memoirs,  Simla,  1909-1915. 

1.  Correlation  in  season  variation  of  climate.  Vol.  20,  part  6,  1909,  pp. 

117-124. 

2.  (A)  On  the  probable  error  of  a  coefficient  of  correlation  with  a  group 

of  factors. 
(B)  Some  applications  of  statistical  methods  to  seasonal  forecasting, 
Vol.  21,  part  2,  1910,  pp.  22-45. 

3.  On  the  criterion  for  the  reality  of  relationships  or  periodicities.  Vol. 

21,  part  9,  1914,  pp.  13-16. 

4.  Sunspots  and  rainfall.  Vol.  21,  part  10,  1915,  pp.  17-60. 

5.  Sunspots  and  temperature,  Vol.  21,  part  11,  1915,  pp.  61-90. 

6.  Sunspots  and  pressure,  Vol.  21,  part  12,  1915,  pp.  91-118. 
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VuLB,  G.  Udnt:  Introduction  to  the  theory  of  statistics,  ed.  2,  London, 
C.  GriflBn  &  Co.,  1912,  pp.  157-253. 

More  elementary  discussions  are  contained  in  the  following 
papers: 

Persons,  W.  M.:  The  correlation  of  economic  statistics.  Boston,  Ameri- 
can Statistical  Association,  Quarterly  Publications,  Vol.  12  (1910), 
pp.  287-322. 

Hooker,  R.  H.:  An  elementary  explanation  of  correlation:  illustrated  by 
rainfall  and  the  depth  of  water  in  a  well;  London,  Royal  Meteorological 
Society  Quarterly  Journal,  Vol.  34,  1908,  pp.  277-291. 

Elderton,  W.  p.  and  E.  M.:  Primer  of  statistics,  London,  A.  and  C. 
Black,  1910,  pp.  65-72. 

Kino,  W.  I.:  Elements  of  statistical  method,  New  York,  Macmillan,  1912, 
pp.  197-215. 

Dines,  W.  H.  :  The  practical  application  of  statistical  methods  to  meteorol- 
ogy. London,  H.  M.  Meteorological  OfiBce,  The  computer's  handbook 
(M.  O.  223),  section  5,  part  2,  1915,  pp.  V29-V52. 

The  most  complete  bibliographies  will  be  found  in: 

Yule,  G.  Udnt:  Introduction  to  the  theory  of  statistics,  London,  C. 

Griffin  &  Co.,  1912,  pp.  188,  208-209,  225-226,  and  252. 
Davenport,  C.  B.  :  Statistical  methods  with  special  reference  to  biological 

variation,  third,  revised  edition,  New  York,  J.  Wiley  &  Sons,  1914, 

pp.  62  and  85-104. 
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AN    INTERPOLATION    FORMULA    FOR    "EQUIDIS- 
TANT" FREQUENCY  DISTRIBUTIONS. 

Bt  Habrt  Lanqman,  Ocean  Accidmt  <k  Guarantee  Corporation^ 
New  York  City, 


A  frequency  distribution  is  conveniently  represented  by 
the  area  under  some  continuous  curve.  Moreover,  the  total 
frequency  is  usually  included  between  two  distinct  values  of 
the  independent  variable,  outside  of  which  there  is  no  fre- 
quency. Hence,  if  x  denote  the  independent  variable,  and 
y^f{x)  denote  the  curve  bounding  the  distribution,  we  must 
have 

(1)  /(a)=/(6)«0, 

where  a  and  b  are  the  extreme  values  of  x. 

The  frequency  between  any  two  values  of  x,  a  and  j9,  is 


by/l 


given  by  /  V^-    ^^  the  usual  case  the  values  of  this  integral 

a 

are  known  for  each  of  the  sub-intervals  obtained  by  dividing 
the  entire  internal  [a,  b]  into  equal  parts.  Let  m  be  the 
number  of  sub-intervals,  and  for  convenience  choose  each 
sub-interval  of  unit  length.    Then 

(2)  b'^a+m. 

Let  (u,  where  A?"  1,  2,  3,  ***,  m,  be  the  known  frequencies  over 
each  of  the  sub-intervals  [a,  a+l],  [o+l,  a-|-2],  •••,  [a+fc— 1, 
<*+*]>  "f  [a+w— 1,  a+m].    Then 

a  +  k 

(3)  (u=  /j/dx;fc-l,2,3,  -',m. 

a+ib-  1 

The  problem  then  is  to  interpolate  frequencies  for  other 
than  the  equidistant  values  of  the  independent  variable. 
This  consists  in  finding  some  function  f(x)  which  will  satisfy 
the  fn+2  conditions  of  (1)  and  (3).*    Since  this  is  infinitely 

*Cf.  the  proUem  tint  iDlved  by  Lagrange,  Oeuyret  1,  p.  87.     AJao  artieles  in  Ei^yk.  d.  Math. 
Wumi.  IIA,  flia,  p.  M7. 
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indeterminate,  the  problem  reduces  to  finding  a  form  for 
fix)  which  can  be  handled  practically,  and  which  can  be  applied 
in  all  cases. 

For  this  purpose  we  may  choose  for  y  =  f(x)  the  function 

fA\  ""Vn-K  .    (x  — a)nir 

(4)  2/=2  — -On-stn^^ — -^ — • 

n-l    ^  ^ 

By  (2),  this  evidently  satisfies  the  conditions  (1).  The  condi- 
tions (3)  then  become 

(5)  ajb=  2  a„-   cos^^ — -^ — -^os— -   ;fc  =  l,2,3,  •••, 

n-i      L  rn  m  J 

The  m  conditions  (5)  are  just  sufficient  to  determine  the  m 
constants  a„.  The  problem  now  is  to  evaluate  these  coef- 
ficients. 

Suppose  the  m  equations  of  (5)  to  be  written  in  succession 
and  that  we  add  the  first  k  of  them  together,  for  all  values 
of  fc.     Then,  if  we  put 

(6)  S*  =  01+02+08+  •••+OJfe, 

5*=  2  a„-   1  — cos  — k   =  S  On—  2  a^'cos — fc. 

n-l        L  ^     J        n-l  n-l  ^ 

Letting 

n— m 

(7)  A^-LOn, 

n-l 

the  last  may  be  written 

W  — W  Ylfr 

(8)  Sfc=i4—  2a„cos  —  fc;  fc  =  l,2,3,  •••,  m. 

n-l  '^ 

The  m  conditions  of  (8)  replace  those  of  (5). 
Let  r  be  any  integer  from  1  to  m.     Then 

(9)  r-S.w;n^ni. 
Now  consider  the  m  quantities 

(10)  2cos  ~fc;jfc  =  l,2,3,  •••,m. 

Multiplying  each  of  the  equations  of  (8)  by  the  corresponding 
quantity  of  (10)  and  adding  the  resulting  equations  we  obtain 

(11)  2  2%i  cos  -  ifc  =  A  •  /  (r)  +  s'an'  K  (n,  r), 

i-l  ^  n-l 
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where 
(12) 
and 
(13) 


ib-M 


r-ir. 


r(r)  =  2Scos-fc, 


m 


ib-m 


UT  , 


rir. 


if  (w,  r)  =  —  S  2  cos  —  A;  cos  —  k. 


ft-1 


m 


m 


From  trigonometry,  we  have 


(14) 


Z  cos; 
p-i 


1 . «'°  («''+l) 


^-2-* 


28m^^ 


Putting  q=m,  and  S  =  — in  (14),  (12)  becomes 


m 


sin 


(15) 


/(r)  =  -l+ 


^2^] 


Sin 


2m 


By  (9),  the  denominator  of  (16)  never  vanishes.     Hence: 

(16)  if  r  is  even,  /(r)  =0;  if  r  is  odd,  /(r)  =  -2. 
From  trigonometry, 

2  cos  x-cos  j/  =  cos(x+i/)+co8  {x—y). 
Appl)ring  this,  (13)  becomes 

(17)  X  (n,  r)  =  -  S    cos  ^        ^  fc+cos  ^^ —k 

t-iL  ^  m       J 

=  —  2  cos  ^^ ^  fc—  2  cos  ^ —  k. 


*-i 


m 


m 


Again  using  (14),  (17)  becomes 


(18)     K{ 


2m 

+ 


2  sin 


(n  — r)7r 


m 


Now  suppose  n+r  is  et;en;  then  n—r  is  even,  and  the  angles 


(n+r)ir  and  (n— r)ir  may  be  dropped  from  the  brackets  in 
(18).    In  that  ease  £=0,  except  when  the  denominator  of 

either  fraction  vanishes.     This  can  happen  only  when  -^— 

or  TT—  is  integral.     By  (9),  -r —  is  integral  only  when  n-r 
ztn  zm 

»m;  -^  is  integral  only  when  n^r.    Hence  we  have: 

(19)  if  n+r  is  even,  and  n--l=r,  X(nir)  =0. 

Now  suppose  n+r  is  even  and  n^r.  In  this  case  (18)  is 
indeterminate.     However,  on  returning  to  (17)  we  obtain 

sin    2nr+^  sin^ 

2  Sin  -  2  sin  — 

m  in 

Hence  IC»  —  m,  unless  the  denominator  is  zero.    This  occurs 
only  when  r=^m.    Hence  we  have: 

(20)  if  r  =1=  m,  Kif,  r)^-m. 

Suppose  n^r'^m.    Substituting  in  (17)  we  get  at  once: 

(21)  2S:(m,m)«~2m. 

Consider  n+r  odd.  Then  n-^r  is  odd,  and  the  angles 
{n+r)7r  and  {n—r)7r  in  the  brackets  of  (18)  may  each  be 
replaced  by  w.  It  is  clear,  furthermore,  that  in  this  case  the 
denominators  of  (18)  cannot  vanish.    Hence  we  have 

(22)  if  n+r  is  odd,  K{n,  r)  -2. 

For  definiteness,  we  shall  now  suppose  m  odd.  Then  we 
may  conveniently  represent  the  results  of  (16),  (19),  (20),  (21), 
(22);  in  the  following  table: 


r  even 


n  even  ^ 

'  n=I=r  K^     0    }I^0 

n  odd  K- 
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(r=m         K 2m) 

n  odd   -{  (  r=I=w         if=—  m 


r  odd 


n=|=r 


K= 


neven 


689 


-2. 


K=       2 

We  note  that  for  each  value  of  r  from  1  to  m  we  get  a  set  of 
multipliers  in  (10),  and  a  new  equation  (11)  from  equations  (8). 
We  thus  obtain  m  new  equations  to  replace  those  of  (8). 
That  the  new  set  is  equivalent  to  (8)  is  shown  by  the  fact  that 
a  definite  solution  is  obtained. 

We  may  put 
(23)  M  =  ai+as+a»+-+a«; 

Then 

A^M+N. 

Consider  first  the  irregular  case  r  =  m.  From  the  table  we 
obtain:  1=  —2;  for  n  even,  K  =  2;  for  n  odd  and  n=|-in,  K  =  0; 
forn=r  =  m,  if  =  —2m.     Hence  equation  (11)  takes  the  form 

2  2  «*cosTfc=-2A-2wam+2(a2+a4+a«+"-+am-i) 


or 


(24) 


ik-1 


=  -2A+2JV-2ma«, 


l)*»i=— Af  — WOm. 


Let  r  assume  any  of  the  even  values  from  2  to  m  —  1.  From 
the  table,  /  =  0;  X  =  2  if  n  is  odd;  K  =  0  if  n  is  even  and  n=|=r; 
K——m  if  n=r.     Hence  (11)  becomes 


k'mm 


rir 


2  2  s*-cos  — fc  =  2(ai+a3+---+am)  — mar 


ib-l 


m 


(25)  =2M-mar;r  =  2,  4,  6,  •••,  m-1. 

Let  r  assume  any  of  the  odd  values  allowed  by  (9),  exclusive 
of  r  =  m,  already  considered.  From  the  table  we  then  obtain, 
7=  —2;  iiC  =  2if  n  is  even;  K  =  0\in  is  odd  andn=l=r;  K^  — m 
if  n=^r.     Hence  (11)  becomes 

9 
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(26)  22r«i-co8  — *;=  -2il+2(a,+a4+  —+a«-i)-mar 

«-2M-mar;r=l,3,  5,   -,  m-2. 
We  have  then  m  equations  in  (24),  (25),  (26).     We  now  pro- 
ceed to  determine  M,     Adding  together  the  — jr—  equations 
of  (26),  we  obtain 

2  2  "2  ;i-cos^-?^^^^=-(m-l)M-m(ai+a, 
/-I  k-i  ^ 

+a»+-'+a«-2) 

_.  =-(m-l)M-m(Jf-a.) 

^^^^  =-(2m-l)Af+ma«. 

Adding  (24)  and  (27),  we  obtain 


(28)     M^-1^ 


S(-l)*5*+2     2      2  54    •  cos^^^-i^*"* 

Jk-1  1-1  ft-1  ♦** 


}• 


This  gives  us  ilf  in  terms  of  definitely  known  quantities. 
From  (24),  (25),  (26),  the  coefficients  a»  are  then  determined. 
We  can,  however,  decidedly  simplify  the  expression  for  M  in 
(28). 

From  trigonometry, 

»»-'       /o       .sn    sin2/d 
^.i  ^  sm  9 

unless  sin^=0.     Using  this,  (28)  becomes  in  order 


^--2-^ 


2r(-l)*8k+2  F«i    2'  COS  (2/- 1)^ 
4-1  4-1      (-1  m 


I-?-' 


1     f*"""  fc—m— 1  2  _jL 


2m 


2(-l)*s*+2    2    5*   2    co8(2^-l)  — 

+  2  5m    2    cos(2/-l)x 

«-l 
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'2m 


ft-m 


.    (»-l)irft 


2(-l)*5*+2    2    Sk V-(^-l)^- 


"2tn 


"2w 
"2w 


,       irk  .    .  IT* 

2)(-l)*5*+      2     5* =— =- 

ib-l  ft-1  nn  — 


-(m-l)5«, 


F(-l)*5*-"2    (-l)*5*-(m-l)5« 
ft-1  ft-l 


-5m-m5m+5« 


(29)     =^2"-* 

From  (24),  (25),  (26),  we  now  obtain  the  coefficients  a»  in 
the  following  forms: 


*f-  2  5iC08^A:f,r=2,4,6,",m-l; 


(30)       0,=-] 


2\sn 


m   2 


ik-m 


rir. 


0,  =  --^^+  2)5*cos-* 


*-l 


m 


,  r=l,  3,  5,",  m-2. 


Om 


If  in  (4)  a^  be  replaced  by  — ,  the  three  forms  (30)  for  the 
coefficients  Or  can  be  expressed  in  the  single  form 


(31) 


Suppose  now  m  is  6t;en.     Then  we  obtain  in  manner  parallel 
to  the  case  m  odd: 


(280 
(290 


njT          1   v^  * V*            (2/~l)ir,. 
Af= 2     2  5*cos^^ ^fc 

-£? 
"2" 


*  In  pr»ctical  computatioii.  tbe  two  raliMB  found  for  M  went  as  an  inTthiabfe  eheck. 
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The  coefficients  On  then  become 


Sk 


nr. 


(300     ar  =  -\'-^-'TskCos''^k 


2 

m 


,r  =  2,4,6,-,m-2; 


77+2  5kCOS  — * 

2      ,.1  m 


t  f  —  Ij  o,  o,  *",  fW  —  1. 


From  (30')  it  is  clear  that  (31)  gives  the  coefficients  a»  also 
when  m  is  even.  Having  expressed  the  coefficients  o,  in 
terms  of  the  definitely  known  quantities  st,  the  function  (4)  is 
then  completely  determined.* 

In  practical  computation,  the  labor  involved  consists  pri- 


ft-nn 


rir. 


manly  in  computing  the  values  of  2  Sk  cos — Jfe  for  all  values  of 

r%m.     This  requires  the  m^  values  of  5*  cos — k.     But  it  is 

m 

readily  observed  that  all  the  m*  values  of  cos  —k  are  given  by 

m 


only 


m- 


of  them  (if  m  is  odd).     Furthermore,  Sk  is  a  "con- 


stant multiplier'^  for  each  of  the  values  of  cos  —  Jfe,  r^m.     In 

m 

practice,  further  use  can  be  made  of  the  simple  relations  be- 
tween the  trigonometric  functions  to  materially  shorten  the 
work.  The  usual  case  arising  for  interpolation,  is  to  obtain 
the  frequencies  for  midway  divisions  of  the  sub-intervals. 
The  computation  made  necessary  for  this  is  about  equivalent 
to  that  in  obtaining  the  coefficients  On  from  the  given  fre- 
quencies a*. 

*  If  the  number  of  8ub4DteiTal8  of  [a,  6],  m,  be  indefinitely  increaeed,  it  may  be  shown  vilbouk 
ififficulty,  as  is  to  be  expected,  that  the  function  (4)  becomes  a  Fourier  seriea. 
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REVIEWS  AND  NOTES. 


Poverty  and  Social  Progress.  By  Maurice  Pannelee,  Ph.D.  New  York: 
The  Macmillan  Company,  1916. 

Professor  Parmelee  has  undertaken  in  this  book  of  nearly  five  hundred 
pages  to  "give  a  comprehensive  survey  of  the  problems  of  poverty  which 
shows  the  one-sided  character  of  many  of  the  explanations  of  its  causation 
and  which  will  furnish  the  starting  point  of  an  effective  program  of  preven- 
tion. **  This  promise  of  the  preface  has  been  fulfilled  in  a  more  satisfying 
manner  than  in  any  American  work  on  this  subject.  In  fact,  there  is  none 
to  be  compared  with  it  in  its  broad  comprehensiveness.  Like  most  books 
of  moderate  size  that  achieve  a  comprehensiveness,  it  cannot  be  intensive 
within  its  physical  limits.    It  must  be,  and  is,  summary  in  its  treatment. 

After  a  short  introduction,  the  study  falls  into  two  natural  subdivisions: 
the  causes  and  conditions  of  poverty;  and  the  remedial  and  preventive 
measures,  both  those  in  use  and  those  suggested. 

Causes  and  conditions  are  siunmarized  as  follows:  Factors  biological, 
such  as  inheritance,  the  pathology  of  body  and  of  mind;  factors  involved 
in  the  distribution  of  wealth  and  income;  factors  inherent  in  the  present 
organization  of  labor,  e,  g,,  unemployment,  sweating,  child-labor;  the  rela- 
'  tionship  of  population,  the  means  of  subsistence;  and  political  and  domestic 
maladjustment. 

In  his  survey  of  remedies  and  prevention.  Professor  Parmelee  discusses 
hiunanitarianism,  philanthropy,  and  eugenics,  subjecting  the  claims  of  each 
as  a  remedy  of  the  evil  to  a  sharp  criticism.  Thrift,  social  insurance,  and 
pensions  are  shown  to  be  limited  in  their  effectiveness,  both  as  remedies 
and  preventives.  True  prevention  must,  of  course,  be  the  aim  of  society 
in  its  treatment  of  poverty.  Social  legislation  tends  in  that  direction, 
though  with  only  partial  success.  A  study  of  the  economic  organization 
of  modem  society  reveals  certain  basic  facts.  These  are:  the  enormous 
concentration  of  wealth  and  income  of  a  few;  the  instability  of  industry;  the 
positive  waste  of  economic  goods  and  the  negative  waste  caused  by  ineffi- 
cient employment  of  himian  energies.  Only  fimdamental,  deep-etriking 
reforms  of  these  defects  of  our  economic  system  can  be  relied  upon  to  help 
us  out  of  this  perpetual  slough  of  despond.  Social  machinery  which  will 
raise  wages,  regulate  the  labor  supply,  redistribute  income  frpm  ownership 
of  property,  eliminate  waste  due  to  instabihty  of  industry  and  to  lack  of 
full  utilization  of  the  ability  of  the  worker,  will  be  effective  in  a  large  degree. 
The  alternatives  of  highly  regulated  competition,  and  of  collectivist  indus- 
trial democracy  afford  two  possible  basic  principles  upon  which  to  elaborate 
such  machinery.  Such  machinery  would  require  a  political  democracy 
more  efficient  than  any  we  now  know;  and  it  would  imply  a  development  of 
the  "world  state'*  or  some  step  in  that  direction. 


Ab  for  the  other  half  of  the  title  of  the  book,  ''social  progress,  **  our  author 
defines  its  aim  as  the  oodperative  attainment  of  the  well-being  of  all  man- 
kind; its  standard  of  value  is  frankly  and  nobly  hedonistic.  Human  well- 
being  is  the  coming  of  the  ''normal  life"  for  all,  or  the  vast  majority,  of 
mankind;  the  spontaneous  expression  of  human  nature.  Through  democ- 
racy alone  will  come  the  abolition  of  poverty,  the  greatest  step  toward  the 
state  of  the  "normal  life." 

The  statistician  is  of  course  interested  in  the  use  which  Professor  Parmelee 
makes  of  the  statistical  material  upon  which  in  part  his  argument  rests. 
This  material  is  foimd  in  the  chapters  on  the  distribution  of  wealth  and  of 
income ;  on  the  extent  of  poverty ;  on  unemployment ;  on  the  sweating  system ; 
on  child  and  woman  labor;  strikes;  on  the  growth  of  population  and  the 
increase  of  wealth;  on  domestic  and  matrimonial  maladjustment. 

A  careful  survey  of  the  use  Professor  Parmelee  has  made  of  his  statistical 
data  gives  the  reader  the  impression  that  he  has  in  no  case  (except  one) 
drawn  a  more  than  conservative  conclusion  from  the  voluminous  and  highly 
heterogeneous  material.  He  does  not  usually  make  a  severe  criticism  of 
his  sources;  but  he  refuses  to  admit  that  Himter*s  facts  prove  the  conten- 
tion the  latter  makes  as  to  the  extent  of  poverty.  He  regards  this  con- 
clusion of  Hunter's,  however,  as  borne  out  in  large  part  by  corroboratory 
data.  Professor  Parmelee's  careful  use  in  every  case  of  the  data  offered 
by  the  specialists  relieves  him  of  the  need  of  so  rigorously  critical  a  treat- 
ment. In  other  words,  he  accepts  the  data  as  somewhat  inexact,  but  does 
not  attempt  to  do  what  too  many  students  (notably  Hunter)  have  done, 
namely  to  make  exact  inductions  from  inexact  statements  of  the  facts. 

One  point  which  will  interest  the  student  of  the  problem  of  immigration 
is  the  conclusion  that  Professor  Parmelee  comes  to  regarding  the  relation- 
ship between  immigration  and  the  birth  rate  of  the  original  English-speaking 
stock  of  the  United  States.  On  the  basis  of  the  estimate  in  the  census 
publication,  "A  Century  of  Population  Growth, "  he  admits  the  probability 
of  Walker's  well-known  statement  in  this  matter,  and  adds  that  immigration 
has  not  increased  population  in  the  United  States  but  may  even  have 
checked  its  growth.  That  is  a  conclusion  that  might  be  difficult  to  justify 
from  logical  consideration  of  his  data,  as  well  as  upon  other  grounds. 

In  conclusion,  one  point  arises  for  question  rather  than  criticism.  What 
does  Professor  Parmelee  really  mean  by  the  coming  of  the  "normal  life" 
as  the  "object  of  social  progress?"  To  define  the  "normal  life"  as  the 
"spontaneous  expression  of  human  nature"  is  good  philosophy  after  the 
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TMe9:    To  Facilitate  the  CalcukUum  of  Partial  Coefficienta  of  CorrdaHon 
and  Regreeeion  Equations.    Truman  Lee  Kelley,  Austin,  Texas.    Bul- 
letin of  the  University  of  Texas. 
In  these  tables  Professor  KeUey  has  supplied  a  substitute  for  most  of  the 
ntunerous  arithmetic  operations  which  occur  in  recurring  fashion  in  the 
computation  of  partial  coefficients  of  correlation.    In  computing  the  co- 
efficients of  regression,  the  indices  of  higher  order  are  obtained  from  those 
of  the  first  order  by  means  of  three  fimdamental  equations  of  the  following 
form: 

^'^12^4- •(it-l)~'^ln.84-(it-l)  '  ^2n.34- -(n-l) 
lii.84-(«-l)  2II.34- '(n-l) 


<r  -<rVl-r«     Vl-r*     -Vl-r'  ,  (2) 

IM'-n        I  12  13.2  lii.23-(n-l) 

b  -r  _13l3.  (3) 

12.34-11       12J4-ii^ 

2J4  •« 

It  is  to  be  noted  that  the  formula  (1)  for  obtaining  a  partial  coefficient  of 
correlation  of  any  order  from  those  of  the  next  lower  order  is  of  the  same 
form  for  all  orders.    To  this  end  Professor  Kelley  has  computed  the  values 

1  ab 

of  — == — =^  and  — =^ — for  aU  values  of  a  and  b  from  0  to  1 

Vl-a«Vl-6«        Vl-a»Vl-6» 
for  equal  differences  of  .01 — ^in  all,  20,000  tabular  entries.    Using  equation 
(1),  these  tables  facilitate  the  computation  of  successive  orders  of  partial 
coefficients,  starting  with  total  coefficients  of  correlation. 

The  author  gives  another  table  for  values  of  r,  r\  1— r*,  Vl— r*,    , ' 

V 1  —  r* 

log  Vl — r*,  log     . ,  for  all  values  of  r  from  0  to  1  for  equal  differences  of 

vl— r* 

.01.    Using  equation  (2),  this  facilitates  obtaining  the  standard  deviation 

of  any  order  from  the  standard  deviation  of  lowest  order.    From  these 

the  regression  coefficients  are  obtained  at  once  by  formula  (3).    The 

procedure  involves  getting  first  r,  then  <r,  then  b. 

In  his  preface,  the  author  promises  the  extension  of  the  tables  for  smaller 
subdivisions  of  the  variables,  carried  out  also  to  further  places  of  decimals. 
Though  such  tables  would  be  more  serviceable  at  the  extreme  values  of  the 
variables,  it  is  questionable  whether  or  not  they  would  lead  to  more  sub- 
stantial results  in  forming  conclusions  based  upon  the  coefficients  of  cor- 
relation. A  difference  of  .001,  for  example,  in  any  coefficient  of  correlation, 
is  utterly  meaningless  to  anyone. 

In  his  discussion  on  ''The  Fimction  of  Partial  Coefficients  or  Correlation 
and  Regression  Equations,''  Professor  Kelley  illustrates  the  use  of  his 
tables  by  several  examples  in  detail.  He  presents  a  very  convenient 
tabular  form  for  the  practical  computation  of  regression  equations,  with  a 


detailed  discuasioii  of  approxiinations  to  the  reg;re8sion  equation  for  cases 
involving  a  large  number  of  variables. 

The  presentation,  however,  adopts  poor  pedagogic  procedure.  The  ap- 
parent implicit  confidence  in  the  value  of  these  partial  coefficients  of  cor- 
relation, though  quite  orthodox,  seems  calculated  to  create  in  the  mind  of 
the  student  of  statistics  a  blind  faith  in  the  subtle  power  of  this  form  of 
analysis.  This  would  tend  to  make  the  use  of  coefficients  of  correlation 
simply  mechanical,  and  to  that  extent  eliminate  the  supreme  advantage  of 
naive  statistical  thought.  One  would  fail  to  realize  that  the  regression 
equation  is  not  the  final  word  in  any  statistical  analysis.  At  best,  it  is  but 
a  convenient  approximate  representation  of  the  relation  between  a  variable 
and  other  variables  which  partially  determine  it.  Though  the  tables  of 
themselves  are  valuable,  the  author's  conmients  would  tend  to  be  misleading 
to  one  who  is  imfamiliar  with  the  precise  arbitrary  nature  of  a  regression 
equation.  Moreover,  regressions  are  sometimes  used  for  purposes  of 
interpolation  for  such  values  of  the  variables  where  the  actual  regression 
equation  is  an3rthing  but  linear.  This  should  be  guarded  against.  Such 
comments  would  of  course  lose  their  force  when  applied  to  what  we  may 
term  resression  hvper-surfaces.  and  the  associated  correlation  ratios. 
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133]  Reviews  and  Notes.  697 


STATE  CENSUSES  IN  1915. 

Ten  states  took  a  census  of  the  population  in  1915.  The  published  re- 
turns for  these  censuses  are  not  entirely  satisfactory  from  a  statistical 
standpoint,  however,  as  pointed  out  in  Bulletin  133,  Bureau  of  the  Census, 
1916.  Methods  of  enumeration,  tabulation  and  publication,  and  the  dates 
upon  which  the  enumerations  were  made,  differ  widely. 

In  New  York  State,  the  published  count  of  the  population  is  believed  by 
competent  observers  to  be  far  short  of  the  actual  number.  In  New  York 
City  several  hundred  thousand  persons  were  excluded  from  the  census  whose 
births,  marriages,  deaths,  and  sicknesses  are  reportable.  The  group  of 
excluded  persons  were:  (1)  persons  in  federal  reservations,  and  in  navy 
yards,  army  posts,  marine  hospital  stations;  (2)  guests  of  hotels;  (3)  inmates 
of  institutions;  (4)  residents  of  the  city  temporarily  absent;  (5)  per- 
sons, like  day  laborers,  who  regularly  leave  the  city  for  outof-town  employ- 
ment during  the  sununer  months.  At  a  slight  additional  cost  in  money 
and  pains,  the  New  York  State  Census,  taken  primarily  for  legislative 
apportionment  purposes,  might  have  been  made  to  serve  also  the  health 
and  social  agencies  of  the  state. 

In  New  Jersey,  no  specific  indictments  of  the  state  census  were  made. 
The  general  dissatisfaction  with  the  meagre  results  of  the  enumeration  was 
expressed,  however,  in  the  repeal  of  the  enabling  legislation  by  Senate  Bill 
No.  130,  chaRter  34,  Laws  of  1916. 

The  bill  under  which  the  census  was  taken  was  enacted  April  12,  1905, 
for  the  enumeration  of  that  year.  The  New  Jersey  1915  Census  cost  very 
nearly  $100,000;  $85,330  was  paid  to  enumerators  and  supervisors.  A 
voluntary  committee  representing  the  social  and  philanthropic  agencies  of 
the  state  had  tried  to  have  the  scope  of  the  enumeration  and  tabulation 
program  of  the  census  amended  so  as  to  provide  data  useful  in  the  study  of 
population  movements  which  had  taken  place  since  1910.  No  action  by 
the  state  authorities  followed  this  committee's  reconmiendation,  however. 

Francis  A.  Walker  in  his  article  on  the  Eleventh  Census  of  the  United 
States  (Quarterly  Journal  of  Economics,  Vol.  2, 1888,  pp.  135-161)  suggested 
a  Federal  Quinquennial  Census.  He  indicated  the  failure  of  the  provision 
of  the  March  3, 1879,  census  law  for  aiding  states  to  take  censuses  at  dates 
intermediate  between  the  United  States  enumerations.  Section  22  of  this 
law  stipulated  that  if  state  entunerations  were  taken  on  a  date  mean  be- 
tween the  dates  of  the  federal  censuses,  on  schedules  and  forms  conforming 
in  all  respects  to  those  of  the  federal  census,  the  Secretary  of  the  Treasury 
was  empowered  to  pay  to  the  governors  of  such  states  a  sum  equal  to  50 
per  cent,  of  the  amount  paid  enumerators  and  supervisors  in  that  state  at 
the  time  of  the  next  preceding  federal  census.  A  subsidy  of  this  kind  for 
the  New  Jersey  1915  Census  would  have  more  than  paid  for  the  costs  of 
the  extra  tabulations  asked  for  by  the  social  workers  of  the  state.  It  is 
sincerely  hoped  that  provision  for  state  censuses,  and  for  federal 
cooperation  in  such  enumerations,  will  be  made  in  the  Fourteenth  Census 
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Bill.    The  following  brief  tabulation  from  Bulletin  133,  Bureau  of  the 
Census,  summarizes  the  state  census  situation  in  1915: 

STATES  TAKING  AN  INTERDECENNUL  CENSUS  UNDER  STATE  CONTROL  IN  1015. 


Date  of  SUte  Census. 

Official  in  diarge  of 

SUte. 

Rnrt. 

Last. 

Enumeration. 

New  York 

1608 
1708 
1726 
1765 
1838 
1855 
1805 
1805 
1005 
1005 

June  1. 1015 
Mar.  1. 1015 
June  1,  1015 
Apr.  1.  1015 
Deo.  31.  lOU 
Mar.  1. 1015 
July  1. 1015 
May  1. 1015 
Apr.  1. 1015 
Apr.  5. 1015 

Secretary  of  State. 

Rhode  Island 

Supt.,  Bureau  of  the  Census. 

New  Jeraey 

Seoetary  of  State. 

Direotor.  Bui«au  of  Statistics. 

Iowa 

Seo'y,  Ezeoutire  Council. 

K«n9M 

Sec'y.  State  Board  of  Agrieolture 

Florida 

South  Dakota 

North  Dakota 

Seoetary  of  State. 

Wyoming 

Secretary  of  State. 

E.  W.  KoPF. 


New  York  City. 


"Interest  Tables  for  SmaU  Loans/'  by  Arthur  H.  Ham.    The  Spectator 
Company,  New  York.    52  pp.     Price  $4.00. 

This  small  volume  from  the  pen  of  Mr.  Ham,  Director  of  the  Division 
of  Remedial  Loans  of  the  Russell  Sage  Foundation,  contains  a  vast 
amount  of  valuable  matter  in  a  small  space.  There  are  two  sets  of 
tables  in  the  volume,  the  first  showing  the  amount  of  interest  at  the 
rates  of  1,  li,  2,  2},  3  and  3}  per  cent,  per  month  on  sums  of  50  cents 
to  $300  for  periods  of  one  day  to  thirty  days.  In  the  second  place  there 
are  tables  showing  the  amount  of  interest  at  these  rates  on  loans  of  $10 
to  $300,  payable  in  4,  6,  8,  10  and  12  equal  monthly  installments.  In 
addition  to  the  tables,  there  is  an  appendix  containing  the  formulae  for 
determining  annual  interest  rate,  amount  of  the  interest  charged,  annual 
discount  rate,  and  amount  of  the  discount  charge  on  loans  payable  in 
equal  periodic  installments  computed  on  unpaid  balances  and  not  com- 
pounded. This  volume  should  be  of  considerable  service  to  lenders  on 
chattel  mortgages  and  wage  assignments,  to  pawn-brokers,  and  to  small 
money  lending  agencies.  The  book  is  attractively  prepared  and  is  ar- 
ranged so  as  to  make  easy  a  consultation  of  the  tables. 

Wm.  B.  B. 
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Carboll  W.  Dotbn, 
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The  statistical  study  of  cancer  as  a  cause  of  death,  which  is 
the  subject  of  this  paper,  should  not  be  confused  with  that  of 
cancer  as  a  disease.  Whether  the  disease  is  increasing  can  be 
answered  only  by  trustworthy  morbidity  statistics.  As  no 
country  or  city  in  the  world  has  such  statistics,  no  significant 
statistical  study  of  cancer  as  a  disease  has  been  or  can  be 
written.  Hence  the  present  paper  is  concerned  only  with  the 
alleged  increase  of  cancer  as  a  cause  of  death.  But  at  the 
start  it  should  be  conceded  that,  strong  as  the  argument  is  for 
the  increase  of  cancer  mortality,  that  for  the  increase  of  cancer 
morbidity  is  probably  stronger,  t.  e.,  the  case  fatality  is  prob- 
ably less  than  formerly.  This  would  follow  from  the  increas- 
ing proportion  of  operations  to  cases,  in  some  of  which  the 
disease  never  recurs,  in  others  of  which  its  progress  is  stayed, 
affording  a  longer  interval  for  the  occurrence  of  a  death  from 
some  other  cause.  The  same  conclusion  is  supported  by  other 
improvements  in  methods  of  treating  cancer,  all  tending  to 
prolong  the  patient's  life  after  the  onset  of  the  disease  and  to 
increase  the  chance  of  an  intervening  death  from  some  other 
cause. 

This  paper,  however,  is  concerned  only  with  the  question. 
Is  cancer  mortality  increasing?  In  nearly  all  parts  of  the 
civilized  world  the  reported  mortality  is  increasing  rapidly  and 
this  is  the  basis  for  the  prevalent  opinion  that  the  real  mor- 
tality is  increasing.  General  statements  about  improvements 
in  the  diagnosis  of  cancer  and  the  increasing  proportion  of 
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be  made  to  throw  no  little  light  upon  the  alleged  increase  of 
cancer  mortality. 

In  view  of  this  situation,  the  objects  at  which  I  aim  are: 

1.  To  review  the  intensive  study  of  Messrs.  King  and  News- 
hdlme  and  to  present  new  evidence  from  Frankfort  for  the 
period  1890-1913  by  which  their  argument  may  be  tested. 

2.  To  summarize  the  results  of  other  intensive  studies  which 
have  been  published  since  1893. 

3.  To  make  a  new  extensive  study  by  reviewing  and  inter- 
preting the  large  body  of  evidence  recently  published  in  the 
international  and  American  sources  with  no  fuller  interpre- 
tation than  that  found  in  Mr.  Hoffman's  volume. 

Such  a  paper  seems  the  more  opportune  for  tv^o  reasons: 
first,  because  the  two  most  significant  studies  reach  diamet- 
rically opposite  conclusions,  King  ancl  Newsholme  alleging 
that  "the  increase  in  cancer  is  only  apparent  and  not  real,"* 
and  Hoffman  inaintaining  "that  the  mortality  from  cancer  is 
increasing  at  a  more  or  less  alarming  rate  throughout  the 
entire  civilized  world" t;  and  secondly,  because  little,  if  any, 
attention  has  hitherto  been  given  to  the  light  thrown  on  this 
problem  by  recent  international  compilations. 

The  competent  statistical  study  of  this  question  began  in 
1893  with  the  paper  by  Messrs.  King  and  Newsholme.  Mr. 
George  King,  one  author,  was  Secretary  of  the  Institute  of 
Actuaries  and  Dr.  Arthur  Newsholme,  the  other,  was  the 
author  of  the  standard  English  treatise  on  vital  statistics. 
This  article,  written  in  cooperation  by  men  both  adequately 
equipped  in  statistics  and  one  equipped  in  medicine,  is  prob- 
ably the  most  significant  statistical  discussion  of  the  problem 
which  appeared  before  1915  and  therefore  I  shall  begin  with 
an  examination  of  its  arguments  in  the  light  of  the  additional 
evidence  made  available  since  it  was  written. 

To  prove  that  there  is  no  increase  in  cancer  mortality,  all  of 
the  apparent  increase  must  be  explained  by  an  appeal  to  other 
causes.  Messrs.  Kiag  and  Newsholme  were  the  first  students 
of  the  problem  who  trod  this  difficult  road  and  they  have  not 
found  imitators.     It  is  in  the  choice  of  a  method  rather  than  in 

*  King  and  NnotKdmi,  p.  228. 
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the  conclusiveness  of  the  results  that  the  main  value  of  their 
paper  lies. 

Their  main  conclusion  and  the  one  with  which  we  are  pri- 
marily concerned  was  that  "the  increase  in  cancer  is  only 
apparent  and  not  real."  Their  argiunent  shows  that  this 
statement  refers  only  to  cancer  mortality  and  is  in  no  wise 
inconsistent  with  an  increase  of  cancer  morbidity  offset  by  a 
diminishing  case  fatality. 

Their  subsidiary  conclusions  supporting  this  main  conclusion 
were  two: 

1.  A  part  of  the  increase  in  the  crude  cancer  mortality  is 
due  to  the  increasing  average  age  of  the  population  and  is 
eliminated  when  standardized  death  rates  are  computed. 

2.  In  Frankfort-on-the-Main,  the  only  population  group  in 
which  the  annual  budget  of  deaths  from  cancer  at  each  age  and 
for  each  sex  had  long  been  carefully  classified  by  the  organs  or 
parts  of  the  body  primarily  affected,  "the  increase  in  cancer 
is  only  apparent  and  not  real  and  is  due  to  improvement  in 
diagnosis  and  more  careful  certification  of  the  causes  of  death. 
This  is  shown  by  the  fact  that  the  whole  of  the  increase  has 
taken  place  in  inaccessible  cancer  difficult  of  diagnosis,  while 
accessible  cancer  easily  diagnosed  has  remained  practically 
stationary."* 

This  argument  was  apparently  regarded  by  the  authors  as 
decisive  and  upon  it  they  rested  their  case. 

The  second  of  these  two  main  arguments  was  supported  by 
two  minor  arguments,  which  may  first  be  reviewed  in  the  light 
of  the  new  evidence. 

1.  The  increase  of  cancer  mortality  between  1860  and  1891 
among  men  insured  in  the  Scottish  Widows'  Fund  Life  Assur- 
ance Society,  the  only  group  of  insured  persons  for  which  the 
requisite  information  could  be  obtained,  was  much  less  rapid 
than  its  increase  in  the  general  population  of  Scotland.  This 
difference  was  explained  by  supposing  that,  when  the  figures 
began,  the  diagnosis  of  cancer  among  insured  persons  was 
more  accurate  and  among  them,  in  consequence,  the  effect 
of  improvement  of  diagnosis  during  the  thirty  years  was  less 
than  in  the  general  population. 

*  King  and  Ntwhdwu,  p.  228. 
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2.  Cancer  mortality  was  lower  but  increased  faster  among 
men  than  among  women.  This  was  ascribed  to  the  greater 
proportion  of  cases  of  inaccessible  cancer  among  men,  the 
greater  obstacles  to  accurate  diagnosis  in  such  cases,  and  the 
more  rapid  improvement  in  the  diagnosis  of  inaccessible  can- 
cer. 

Their  argument  from  insurance  experience  is  illustrated  by 
the  following  figures  compiled  from  those  in  their  article. 

DBikTH  BATE  FROM  CANCER  PER  100.000  MALES  AT  LEAST  TWENTT-FIVE  TEARS  OF 
AGE.  DISTRIBUTED  IN  AGE  GROUPS  AS  IN  ENGLISH  LIFE  TABLE  NO.  3. 


PMiod. 

iBflond  in  Seottkh  Widom' 

In  Total  PopvlfttioB 
ofSeotland. 

1860-18M 
1M7-1878 
1874-1880 
1881-1887 

00 
88 

76 
85 

70 
82 
101 
116 

The  increase  of  the  death  rate  among  the  general  male 
population  was  45  per  100,000,  or  64  per  cent.,  that  among  the 
insured  males  was  25  per  100,000,  or  42  per  cent.  Mr.  Hoff- 
man quotes  some  additional  evidence  furnished  by  the  medical 
officer  of  the  same  Society,*  the  figures  of  which,  it  will  be 
noted,  do  not  agree  entirely  with  those  published  by  Messrs. 
King  and  Newsholme.  I  learn  from  the  actuary  of  one  of  the 
largest  American  insurance  companies  that  probably  no  ca- 
dence on  this  point  has  been  published  by  any  American 
company.  But  even  if  it  were  buttressed  by  much  additional 
material,  I  cannot  attach  great  weight  to  this  argument,  be- 
cause of  the  uncertain  infiuence  of  selection  in  any  class  of  in- 
sured persons.  During  the  thirty  years  covered  by  the  ex- 
perience of  the  Scottish  insurance  company,  for  example,  it 
may  have  extended  its  business  among  classes  somewhat  less 
subject  to  cancer  than  its  earlier  policy  holders  or  the  protec- 
tive influence  of  the  company's  medical  selection  may  have 
diminished. 

.  The  second  argument  advanced  by  Messrs.  King  and  News- 
holme  is  based  upon  the  lower  rate  and  more  rapid  increase  in 
the  cancer  mortality  of  men.    Among  males  cancer  usually 

*ff^Maii.pp.84.ff. 
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attacks  an  inaccessible  organ  or  part  of  the  body  and  for  that 
reason  is  difficult  to  diagnose  correctly  even  at  the  time  of 
death,  a  difficulty  which  has  decreased  with  the  improvements 
of  modem  medicine  and  surgery.  Thus,  accepting  as  correct 
their  classification  of  deaths  from  cancer  in  Frankfort  into 
the  two  groups  of  accessible  and  inaccessible,  97  per  cent,  of 
the  male  deaths  and  only  63  per  cent,  of  the  female  deaths 
ascribed  to  such  cancers  occurred  where  the  seat  of  the  disease 
was  inaccessible.*  Their  argument  is  illustrated  by  the  fol- 
lowing figures  computed  from  those  in  their  paper. 


DEATH  RATE  FROM  CANCER  PER  100.000  PERSONS  OF  SEX  INDICATED  AND  AT 
LEAST  TWENTY-nVE  YEARS  OF  AGE  DISTRIBUTED  IN  AGE  GROUPS  AS  IN 
ENGLISH  LIFE  TABLE  NO.  8. 


ntry. 

1860. 

1890. 

Ineraiae. 

Cott 

Amount. 

PttCent. 

Malm. 

F,ng|^H      

69 
67 
59 

145 
174 
92 

86 
107 
33 

146 

Scotland 

Ireland 

........................ 

160 
66 



FBMALSa. 

KflglMf^ 

119 
116 
72 

210 
220 
ill 

91 
104 
89 

77 

SwWmd 

90 

Ireland 

54 

The  foregoing  figures  show  that  in  all  these  divisions  the 
female  rates  at  both  dates  were  much  higher,  that  in  England 
and  Scotland  the  actual  increase  for  the  two  sexes  is  about  the 
same  and  the  relative  increase  for  men  much  greater,  but  that 
in  Ireland  the  same  facts  do  not  appear.  What  do  the  re- 
cently published  compilations  show  about  the  comparative 
increase  of  cancer  in  the  two  sexes?  Hoffman  alone  gives 
death  rates  by  sex.  These  he  gives  for  each  of  the  New 
England  states,  for  Massachusetts  since  1856,  for  Rhode 
Island  since  1871,  for  Connecticut  since  1879,  for  New  Hamp- 
shire since  1887,  for  Maine  since  1892,    and  for  Vermont, 

*  The  data  involved  will  be  found  in  the  Appendix,  Table  Vm. 
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1871-1896.  In  2  of  these  states  the  absolute  increase  and 
in  4  the  relative  increase  of  cancer  mortality  was  greater  among 
men  than  among  women.  A  summary  of  his  figures  for  the 
first  5  states  since  1896  by  sex  yields  the  following  results:* 


Death  Rate  per 

Increaae. 

Ratio  of 
Male  Rate 
to  Female 

Period. 

Amount. 

Rate. 

Mak. 

Female. 

Male. 

Female. 

Male. 

Female. 

(-100). 

1896-1000 
1001-1905 
1909-1010 

46.2 
53.6 
61.5 

00.3 
100.0 
110.0 

7.4 
7.0 

10.6 
10.0 

16.0 
14.7 

11.7 
0.0 

51.2 
53.1 
55.5 

These  figures  show  that  the  rate  of  increase  in  cancer  mor- 
tality among  men  has  been  somewhat  more  rapid  than  among 
women  and  that  during  the  period  the  ratio  of  male  mortality 
to  female  increased  4.3  per  cent.  - 

For  the  Federal  registration  area  as  constituted  in  1900t 
the  cancer  death  rates  by  sex  were: 


Death  Rate  per 
lOO.OOOiPopulation. 

Increaae. 

Year. 

Amount. 

Rate. 

Ratio  of 
Male  Rate 
to  Female 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

(-100). 

lOOfr 
1015 

47.0 
72.8 

80.7 
111.0 

25.8 

81.2 

53.8 

38.7 

58.2 
64.6 

indicating  that  among  men  the  increase  was  less,  but  the  rate 
of  increase  greater,  than  among  women.  The  ratio  of  male 
mortality  to  female  increased  6.4  per  cent,  in  fifteen  years. 

Among  the  26  American  cities  for  which  Mr.  Hoffman  gives 
<leath  rates  by  sex  there  are  10  in  which  the  absolute  increase 
and  19  in  which  the  relative  increase  of  the  cancer  mortality 

*  For  the  figures  on  which  these  rates  are  based  see  Appendix,  Table  I. 

t  Maine,  New  Hampshire.  Vermont,  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New  Jersey, 
District  of  Columbia,  Michigan,  and  Indiana.  See  Appendix,  Table  II.  For  our  problem  the  figures  of 
""  the  regiseration  area"  are  without  value,  because  of  that  area's  rapid  expansion  since  1900. 
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is  greater  among  men.    The  figures  by  sex  since  1891  are  given 
for  14  American  cities.*    They  yield  the  following  sunmiary: 


Dwth  Rate  per 

Inereaae. 

Period. 

100.000  Poimlation. 

Amoant. 

Rate. 

Ra^  of 
Male  Bate 
to   Fenab 

Male. 

Female. 

Male. 

Female. 

Male. 

taiale. 

(-100). 

1891-1896 
189»-1900 
1901-1906 
1906-1910 

89.4 
46.8 
62.1 
61.8 

71.9 
77.7 
86.8 
96.6 

6.8 
6.4 
9.7 

6.8 
8.1 
9.7 

16.9 
14.0 
18.7 

8.1 
10.4 
11.8 

54.0 
60.0 
00.8 
64.7 

Thus,  the  cancer  mortality  of  men  in  American  cities  has 
increased  faster  than  that  of  women  and  the  change  has  gone 
on  more  rapidly  than  in  the  American  states.  In  fifteen  years 
the  ratio  of  male  mortality  to  female  has  increased  9.8  per  cent. 

Among  the  30  foreign  countries  for  which  Mr.  Hoffman 
gives  death  rates  by  sex,  there  are  12  in  which  the  absolute 
increase  and  20  in  which  the  relative  increase  of  cancer  mor- 
tality is  greater  among  men  than  women  and  in  the  minority 
of  10  are  5  small  Australasian  divisions.  He  gives  the  figures 
by  sex  since  1895  for  England  and  Wales,  Ireland,  Norway, 
Bavaria,  Italy,  New  South  Wales,  Victoria,  South  Australia, 
Queensland,  Tasmania,  New  Zealand,  Bermuda,  and  Jamaica. 
By  combining  the  results  the  following  summary  has  been 
obtained.! 


Death  Rate  per 

Increase. 

Period. 

100.000  Population. 

Amount. 

Rate. 

Ratio  of 
Male  Rat* 
to  Female 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

(-100). 

1896-1900 
1901-1905 
1906-1910 

67.2 
63.8 
72.2 

76.9 
82.3 
89.4 

6.6 
8.4 

6.4 

7.1 

tt.6 
13.2 

7.0 
8.6 

74.4 
77.5 
80.8 

*  Boston,  Springfield  (Maaa.),  Providence,  Hartford,  New  Haven,  New  York,  Philadelphia,  Wa«hii^top> 
Richmond,  Augusta,  Cleveland,  Cincinnati,  St.  Louis,  and  NaahviQe.   Appendix,  Table  JH. 
t  Appendix,  Table  IV. 
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In  this  ca49e  the  tendency  of  the  male  rate  to  overtake  the 
female  is  more  clearly  marked,  for  the  amount  as  well  as  the 
rate  of  increase  is  greater  among  the  men.  The  ratio  of  male 
mortality  to  female  increased  6.4  per  cent.  As  each  rate  in 
the  table  is  based  upon  more  than  100,000  deaths  from  cancer, 
the  steady  decrease  in  the  difference  between  the  sexes  is  of 
more  importance  for  the  argument  than  that  shown  in  the 
preceding  tables. 

Among  the  33  foreign  cities  for  which  Mr.  Hoffman  gives 
the  mortality  by  sex  there  are  24  in  which  the  absolute  increase 
and  26  in  which  the  relative  increase  of  the  cancer  death  rate  is 
greater  among  men.  The  figures  by  sex  since  1896,  given  for 
13  foreign  cities  separately  and  the  cities  of  Denmark  collec- 
tively, yield  the  following  summary.* 


DeAth  Rate  per 

Increaee. 

Fttiod. 

100,000  Population. 

Amoant. 

Rate. 

Ratio  of 
Male  Rate 
to  Female 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

(-100). 

1896-1900 
1901-1905 
1906-1910 

80.4 
90.8 
99.4 

107.6 
115.0 
120.1 

9.9 
9.1 

7.4 
5.1 

12.8 
10.1 

6.9 
4.4 

74.7 
78.5 
82.8 

The  ratio  of  male  mortality  to  female  has  increased  8.1  per 
cent. 

All  the  new  evidence  supports  the  conclusion  of  Messrs. 
King  and  Newsholme  that  the  death  rates  from  cancer  in  the 
two  sexes  are  approaching  equality  as  a  result  of  the  more 
rapid  increase  among  men. 

Having  reviewed  the  new  evidence  in  these  two  subsidiary 
arguments,  we  turn  now  to  the  second  of  the  main  arguments 
advanced  by  Messrs.  King  and  Newsholme,  an  argument  sup- 
ported by  this  difference  between  the  cancer  mortality  of  the 
two  sexes.  This  alleges  that  the  increase  in  c&ncer  mortality 
is  confined  to  mortality  from  inaccessible  cancer.  Their 
evidence  on  this  point  is  derived  from  the  figures  of  Frank- 
fort-on-the-Main.    They  seem  to  have  accepted  the  Frank- 

•  Appendix.  Table  Y. 
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fort  returns  without  any  attempt  to  investigate  the  accuracy 
of  the  classification  according  to  the  part  of  the  body 
affected  by  a  study  on  the  ground  both  of  the  original  material 
and  of  the  methods  of  treating  it,  a  precaution  which  might 
well  have  been  taken  when  so  much  depended  on  its  accuracy. 
The  able  statists  of  Frankfort  probably  did  not  attach  to  this 
classification  as  much  weight  as  the  English  interpreters. 
Certainly  they  abandoned  it  in  1891  and  the  Frankfort  director, 
in  a  letter  to  me  on  the  subject,  volunteers  the  statement  that 
in  the  opinion  of  German  statists  the  diagnosis  of  cancer  is  not 
entirely  trustworthy  and  that  physicians  out  of  regard  for  the 
family  sometimes  certify  a  death  really  due  to  cancer  to  be  due 
to  some  less  distasteful  cause,  like  tumor. 

Notwithstanding  these  reasons  for  giving  less  weight  than 
our  authors  do  to  the  Frankfort  figures,  it  seemed  wise  to  bring 
them  down  to  date,  if  possible, — the  more  so,  because  in  the 
24  years  since  their  article  was  pubUshed  little  new  evidence 
has  appeared  based  on  a  classification  of  deaths  from  cancer  as 
located  in  accessible  or  inaccessible  parts  of  the  body.  It  was 
found,  as  mentioned  above,  that  the  Frankfort  statistical 
oflBce  had  abandoned  the  classification  after  1891 ;  consequently 
it  was  necessary  to  make  a  special  tabulation  of  the  figures 
since  that  date.*  In  order  to  insure  comparability  between 
the  later  and  earlier  figures,  the  returns  for  1888  and  1889, 
which  Messrs.  King  and  Newsholme  had  compiled,  were  re- 
compiled and  their  treatment  of  a  few  doubtful  groups  fol- 
lowed. 

Some  writers  have  objected  to  the  classification  of  deaths 
from  cancer  according  as  the  seat  of  the  disease  was  accessible 

*  The  needed  sum  w»s  given  by  Dr.  James  DouglM  at  the  suggestion  of  Prof .  JamcB  Ewing,  ^ 
quest  my  paper  was  begun  and  who  has  Mded  me  throughout  its  progress.  Without  his  enooarageaieDt  I 
should  hardly  have  yentnred  so  far  into  the  field  of  medical  statistics.  I  am  greatly  indebted  to  Director 
Busch  of  the  Frankfort  statistical  office,  who  arranged  to  have  his  subordinates  compile  the  data,  and  to 
Prof.  R.  M.  Woodbury,  then  a  trayelling  FeUow  of  Cornell  UniTersity  punning  studies  in  eoooomies  and 
statistics  at  the  University  of  Berhn,  who  went  twice  from  there  to  Frankfort  to  explain  exactly  what  was 
wanted  and  to  review  the  results.  His  later  services  in  Ithaca  wera  also  of  much  hdp  in  this  part  of  the 
problem.  The  manuscript  tables  obtained  from  Frankfort  have  been  deposited  with  the  library  of  the 
Surgeon-General's  Office  in  Washington,  where  they  may  be  examined  by  any  persons  deoring  to  test  my 
inferanoes  from  them.  The  figures  for  1860  to  1889,  mdusive,  are  in  King  and  NtmJuhne;  those  for  18(N) 
are  in  the  SUU.  Mittheavngen  of  Frankfort  for  that  year.  But  some  of  the  certificates  for  1800  and  189e 
are  now  lacking  and  hence  the  returns  for  those  two  years  have  been  disregarded.  In  Appendix,  Tablsi 
VI-X,  will  be  found  all  of  Messrs.  King  and  Newsholme's  Frankfort  material,  eadi  table  supplemented  by 
additional  figures  so  as  to  add  five  new  periods  between  1888  and  1913. 
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or  inaccessible,  alleging  either  that  a  third  class  of  intermediate 
cases  should  have  been  recognized  or  that  certain  organs  or 
parts  considered  by  Messrs.  King  and  Newsholme  as  accessible 
should  have  been  put  in  the  inaccessible  class  or  vice  versa. 
In  reply  to  the  first  objection,  it  is  clear  that  the  introduction 
of  a  third  class  of  intermediate  cases  would  obscure  the  argu- 
ment. For  our  purposes  a  dual  classification  with  a  few  bor- 
der line  groups  thrown  to  one  side  or  the  other  according  to 
where  most  of  the  cases  in  the  group  belong  is  far  better  than 
the  alternative  triple  classification.  Whether  their  classi- 
fication could  have  been  improved  is  a  question  of  technical 
medicine  into  which  fortunately  there  is  no  need  to  go.  My 
present  object  being  merely  to  bring  their  material  down  to 
date,  I  would  have  to  follow  their  classification,  even  if  I 
knew,  as  I  do  not,  that  it  had  serious  defects.  But,  in  passing, 
I  may  mention  that  their  decisions  have  found  remarkable 
confirmation  in  the  statistics  of  the  Census  Bureau's  special 
bulletin  on  Mortality  from  Cancer  in  1914,  mentioned  on  p.  702, 
footnote  §.  Thousands  of  American  doctors  were  asked  to 
state,  in  connection  with  each  cancer  death  certificate  which 
they  had  filled  out,  whether  the  diagnosis  was  based  on  clinical 
findings,  or  confirmed  by  surgical  operation  or  autopsy.  With 
the  help  of  their  answers,  the  cancer  deaths  were  classified 
under  the  captions  "Diagnosis  reasonably  certain,"  and 
"Diagnosis  uncertain."  To  this  point  I  shall  recur  later  (pp. 
749,  flf). 

The  new  tables  for  Frankfort  extend  the  original  ones  so 
that  they  embrace  the  fifty-four  years,  1860-1913,  instead  of 
only  the  thirty  years,  1860-1889,  and  nine  thousand  deaths 
instead  of  three  thousand.*  The  final  result  is  shown  in  the 
following  table: 

*  Compare  Appendix,  Tables  VI-X. 
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FRANKFOET.  ANNUAL  DSATHS  FROM  CANCBR  IN  1.000,000  LIYINQ,  AT  LEAST 
TWENTT-FIVB  YEARS  OF  AQK  POPULATION  DISTRIBUTED  IN  AGS  GBOUPS 
AOCORDINO  TO  ENGLISH  LIFE  TABLE  NO.  8.— PER80N8.(a) 


Fttiod. 


ToUL 


Malm. 


1800-1866 

126 

1,118 

359 

1.608 

1867-1873 

88 

1.421 

137 

1.646 

1874-1880 

14 

1.913 

363 

%9M 

1881-1887 

85 

1.865 

305 

S,S06 

1888-1893  (b) 

91 

2,289 

171 

3,551 

18»4-18»»(c) 

66 

2.489 

104 

».«Si 

1900-1904 

51 

2,742 

118 

2.011 

1905-1909 

68 

2.791 

119 

3.981 

1910-1918 

119 

2,622 

130 

XTTl 

Fbkalm. 


1860-1866 

1.081 

1.323 

293 

S.697 

1867-1873 

1.214 

1,540 

254 

3.008 

1874-1880 

1.220 

1,588 

131 

2,980 

1881-1887 

981 

1,820 

272 

3.073 

1888-1893(b) 

1.275 

1,050 

174 

3.406 

1894-1899(0) 

903 

1.936 

122 

2.961 

1900-1904 

914 

2,013 

115 

3.0tt 

1905-1909 

925 

2.311 

180 

3,416 

1910-1913 

913 

2,057 

152 

8.122 

(a)  Figures  from  1860  to  1887.  ineloaiTe,  deriT«d  Erom  King  and  NhMhdwu,  Table  X?I. 
for  later  yean  derived  from  manuscript  tabm  from  the  Frankfort  Statistaeal  Office. 

(b)  Omitting  the  year  1890.  for  whioh  the  figorea  were  not  available. 

(c)  Omitting  the  year  1896,  for  whieh  the  fignrei  we  not  aTailable. 


The  general  meaning  of  the  table  can  be  read  more  easily  and 
clearly  in  the  form  of  a  diagram.*^  For  the  sake  of  simplicity 
the  categories  of  ''position  undefined"  for  each  sex  and  the 
total  rates  for  each  sex  have  been  omitted  and  the  diagram 
depicts,  therefore,  the  conditions  stated  in  the  first  two  col- 
umns of  the  preceding  table. 

Both  table  and  diagram  show,  each  in  its  own  way,  that 
there  has  been  no  significant  change  in  the  small  mortality 
from  accessible  cancer  of  men  and  there  have  been  irregular 
changes  followed  by  a  remarkable  uniformity  in  the  mortality 
from  accessible  cancer  of  women.  Almost  all  the  increase  oc- 
curred in  the  mortality  from  inaccessible  cancer,  although  by  a 
surprising  exception  that  mortality  in  each  sex  decreased  be- 
tween the  last  two  periods,  while  the  mortality  of  men  from 

•See  p.  713. 
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DIAGRAM  I.    DEATH  RATES  FROM  CANCER.  ACESSI6LE  AND  INACCESSIBLE, 
FRANKFORT-A-M.:  1860-1913. 
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accessible  cancer  increased.  The  argument  of  Messrs.  King 
and  Newsholme  from  the  Frankfort  figures  is  thus  materialh' 
strengthened. 

To  this  argument  several  objections  have  been  made. 

1.  ''It  is  quite  doubtful  whether  all  uterine  or  even  vaipnal 
cancer  can  be  accurately  diagnosed  as  such  without  an  explora- 
tory operation  or  a  microscopical  examination  of  the  diseased 
parts."*  The  evidence  in  the  Census  Bureau's  recent  bulletin 
on  cancer,  to  which  reference  has  already  been  made  (p.  711) 
leads  to  a  different  conclusion. 

2.  "A  fair  proportion  of  deaths  from  cancer  are  those  of  the 
skin,  other  parts  of  the  mouth  than  the  tongue,  and  other  ex- 
ternal parts  of  the  body''t  and  these  should  have  been  classed 
as  accessible.  The  objection  overlooks  the  fact  that  these 
classes  are  not  distinguished  in  the  printed  sources  used  by 
Messrs.  King  and  Newsholme. 

3.  The  authors  "for  reasons  unknown"  have  not  reexamined 
the  Frankfort  data  since  1893.t  This  overlooks  the  fact, 
already  mentioned,  that  the  method  of  publishing  the  Frank- 
fort figures  was  radically  changed  at  about  the  time  the  original 
article  was  published  and  serious  difficulties  put  in  the  way  of  a 
reexamination. 

4.  It  is  not  clear  whether  correction  was  made  for  deaths 
from  cancer  among  inmates  of  Frankfort  hospitals  who  were 
non-residents  of  that  city.§  Careful  inquiry  at  the  Frankfort 
registration  office,  supplemented  by  inspection  of  the  manu- 
script returns,  showed  that  they  were  not  systematically  ex- 
cluded, but  that  the  smallness  of  their  number  made  them  un- 
important. 

5.  The  classification  of  deaths  in  Frankfort  "fails  to  conform 
to  modern  requirements  in  that  it  is  not  in  accordance  with  the 
international  classification  of  causes  of  death."|l  A  classifica- 
tion is  to  be  judged  with  reference  to  the  object  it  was  designed 
to  serve  and  the  character  of  the  material  to  be  classified. 
There  is  little  reason  to  suppose  that  the  international  classi- 

•ffo#irwn,  p.  31. 

t/Wd. 

tibid. 

i  Ibid.  J  footnote. 

n  Hoffman,  p.  33. 
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fication  is  better  adapted  to  the  specific  study  of  cancer  death 
rates  than  another  which  may  have  had  that  object  in  view 
and  certainly  has  befen  found  valuable  for  it. 

6.  The  results  do  not  agree  with  those  derived  from  the 
Frankfort  data  for  1906-1913  given  in  the  official  reports  of  the 
Frankfort  Medical  Society.*  The  latter  are  in  conflict  with 
those  for  the  same  years  which  I  have  derived  from  the  official 
records  of  the  Frankfort  statistical  bureau  and  already  pre- 
sented, and  the  differences  appear  irreconcilable.  The  figures 
of  the  Medical  Society  make  no  attempt  at  a  classification  into 
accessible  and  inaccessible  and  in  consequence  have  little 
bearing  upon  the  argument. 

7.  The  standardized  death  rates  from  cancer  in  Frankfort, 
1860-1889,  by  five  periods  of  years  show  irregular  changes, 
perhaps  due  to  paucity  of  numbers,  but  they  cannot  be  inter- 
preted as  affording  no  evidence  of  increase  in  the  rates  for 
accessible  cases  among  women.f  To  this  objection  the  sup- 
plementary figures  already  presented  afford  perhaps  a  sufficient 
reply. 

These  objections  to  the  argument  of  Messrs.  King  and  News- 
holme  do  little  to  weaken  its  probative  value.  An  objection  of 
greater  weight  than  these  lies  against  their  reliance  upon  stand- 
ardized rates  and  will  have  to  be  considered  later.  In  face  of 
all  the  objections  we  can  hardly  accept  their  conclusion  in  the 
emphatic  way  in  which  it  is  stated.  Neither  the  original  argu- 
ment nor  my  amplification  of  it,  nearly  doubling  the  period  of 
observation  and  more  than  trebUng  the  number  of  cases,  can  be 
held  to  justify  completely  their  statement  that  "the  increase 
in  cancer  is  only  apparent  and  not  real  and  is  due  to  improve- 
ment in  diagnosis  and  more  careful  certification  of  the  causes  of 
death."  The  great  merits  of  their  paper  he  in  exemplifying 
the  correct  method  of  attacking  the  problem  and  showing  be- 
yond question  that  a  measurable  part  of  the  increase  in  the 
mortaUty  from  cancer  is  due  to  a  better  diagnosis  of  the  causes 
of  death  and  another  measurable  part  to  the  increasing  pro- 
portion of  persons  who  live  on  to  ages  when  cancer  is  prevalent. 

Let  us  now  examine  the  first  of  their  two  main  arguments, 

t  Greenwood  and  Wood, "  On  Chnngei  in  the  Reoorded  Mortafiiy  from  Cancer  and  their  Poaible  Int«P> 
pretation,"  in  Proeudingi  of  Uu  Royal  5oa«<y  0/ JfetfidM,  YU,  no.  1 .  pp.  1 19-70. 
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namely,  that  part  of  the  increase  is  due  to  changes  in  the  age 
and  sex  composition  of  the  population  and  can  be  measured 
by  the  use  of  standardized  death  rates.  No  one  will  question 
that  the  increasing  proportion  of  elderly  persons  in  the  popu- 
lation accounts  for  part  of  the  increase  in  cancer  mortality. 
But  that  this  part  can  be  measured  by  the  help  of  standardized 
rates  has  been  somewhat  uncritically  taken  for  granted  in  the 
United  States  and  England.  Various  earlier  writers  had 
pointed  out  that  cancer  is  preeminently  a  disease  of  adult  and 
elderly  life  and  that  the  proportion  of  the  population  at  any 
moment  living  at  ages  when  cancer  is  frequent  is  increasing 
with  the  lengthening  of  human  life.  But  it  was  reserved  for 
Messrs.  King  and  Newsholme  to  put  the  argument  into  the 
necessary  quantitative  form.  In  computing  standard  death 
rates,  they  chose  for  the  population  a  standard  million  based 
on  English  Life  Table  No.  3,  Persons.  To  this  they  applied 
the  cancer  death  rates  for  each  sex  and  age  group  at  each  of 
two  periods  and  compared  the  results.  In  such  a  computation 
the  increase  or  decrease  in  the  computed  deaths  is  supposed  to 
show  by  how  much  the  cancer  mortality  would  have  increased 
or  decreased,  if  there  had  been  no  change  in  the  sex  and  age 
composition  of  the  population  but  such  changes  as  did  occur 
in  death  rates. 

This  method  of.  using  standardized  rates  has  long  been 
followed  in  England,  has  recently  been  adopted  in  the  United 
States,  and  is  regarded  by  Messrs.  King  and  Newsholme  as  a 
prime  requisite  to  sound  work  in  dealing  with  the  present 
problem.  They  say:  "In  order  to  be  useful,  the  materials 
.  .  .  must  be  presented  in  such  form  that,  at  any  rate  for 
several  intervals  of  years,  the  deaths  from  cancer  and  the 
population  may  be  grouped  according  to  sex  and  age"*;  and 
it  was  because  these  conditions  were  satisfied  nowhere  but  in 
the  Frankfort  statistics  and  those  of  the  Scottish  Widows' 
Fund  Life  Assurance  Society  that  our  authors  relied  so  heavily 
upon  that  material.  Their  principle  is  a  veritable  bed  of 
Procrustes.  Its  acceptance  excluded  at  one  stroke  probably 
aU  other  cancer  statistics  than  those  mentioned,  and,  if  it  is 
sound,  the  significant  material  is  still  so  meager  as  to  make  an 
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extensive  study  even  now  quite  out  of  the  question.  Accord- 
ingly the  principle  should  not  be  accepted  without  a  more  care- 
ful scrutiny  than  it  has  hitherto  received.  The  method  jus- 
sumes  that  a  standard  population  is  needed  but  that  it  is  a 
matter  of  indifference  what  standard  is  adopted.  Thus 
Messrs.  King  and  Newsholme  say:  "It  is  not  of  importance 
what  standard  is  selected,  because,  all  the  observations  being 
treated  alike,  the  comparisons  instituted  between  them  will  be 
entirely  trustworthy."* 

It  is  desirable  to  put  this  assertion  to  the  test.  The  stand- 
ards most  likely  to  be  in  the  mind  of  Englishmen  writing  in 
1893  were  the  English  Life  Table  No.  3  and  the  population  of 
England  in  1881,  the  date  of  the  latest  available  census.  A 
comparison  of  these  two  standards  is  made  in  Table  XI  of 
the  Appendix  and  is  expressed  to  the  eye  through  the  diagram 
on  page  719. 

The  diagram  shows  clearly  what  the  figures  confirm  and 
make  precise,  that  the  proportions  actually  living  at  the  various 
ages  in  England  in  1881  were  very  different  from  those  shown 
by  a  life  table.  The  life  table  assumes  a  population  exempt 
from  the  disturbing  factors  of  emigration  and  immigration  and 
also  from  the  distortion  engendered  by  a  rapidly  increasing 
population,  which  swells  inordinately  the  contingents  belong- 
ing to  the  early  years  of  life.  Cancer  is  a  cause  of  death  almost 
unknown  in  infancy  and  childhood  but  common  in  adult  and 
elderly  years.  Hence  the  standardized  death  rate  from  cancer 
obtained  by  using  a  standard  in  which  adults  and  elderly 
persons  are  numerous  must  be  much  above  the  rate  obtained 
by  using  a  standard  in  which  they  are  relatively  few.  For 
example,  the  standardized  cancer  mortality  of  Frankfort, 
1860-1866,  was  107  per  100,000,  if  the  standard  used  is  the 
English  Life  Table  population,  but  only  70,  or  about  two 
thirds  as  high,  if  the  standard  is  the  population  of  England  and 
Wales  in  1881. t  To  this  objection  it  might  be  replied  that 
the  information  needed  is  not  the  standardized  rate  in  any 
single  period  but  the  increase  between  two  periods  and  that  the 
increase,  absolute  or  relative,  might  be  the  same  even  though 

•Pp.  211-12. 

t  See  Appendix,  Table  Xn. 
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the  rates  compared  were 
is  unsatisfactory  for  two  r 
were  the  same,  the  relativ 
be;  and,  secondly,  as  the 
well  as  its  amount  varies  | 
the  agreement  of  two  in 
divergent  standards  are 
hand,  if  the  life  table  pop 
in  the  standardized  deatl 
100,000  in  1860-1866  to  1( 
60  per  100,000,  or  57  per  c( 
in  1881  be  the  standard,  1 
to  107  in  1888-1889,  whicl 

From  this  argument  it 
of  standardized  death  rat< 
inapplicable  to  the  presem 
too  far.  In  most  civilize 
population  is  slowly  incre 
death  rate,  especially  in  e 
the  birth  rate.  For  exam 
age  of  the  population  incr 
1910,t  or  about  four  fifths 
though  less  rapid,  chang 
other  countries.  Where\ 
part  of  the  increase  in  c 
theoretically  possible  tha 
Under  these  circumstanci 
due  to  that  cause  must  b< 
on  the  threshold.  An  esc 
along  the  following  path  i 

To  the  population  of  a 
of  a  period  the  correspor 
of  the  period  are  applied 
being  the  number  which  w 
tion  of  the  population  rei 
a  "corrected''  death  rate 
due  only  to  the  changes  i 

*  Appendix*  Table  XIII. 

t  United  Stotee  Bureau  of  the  Censos,  Th 
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was  74.8  per  100,000,  an  increase  of  16.9  per  100,000,  or  27.0 
per  cent.*  As  27.0  is  about  fifteen  sixteenths  of  28.7,  it  is 
evident  that  about  one  sixteenth  of  the  increase  in  England's . 
crude  death  rate  from  cancer  in  the  decade  1891-1900  as 
compared  with  the  decade  1881-1890  was  due  to  the  decennial 
change  in  the  composition  of  the  population. 

d.  In  New  York  City  the  crude  death  rate  from  cancer  was 
66.6  per  100,000  in  1900  and  78.0  in  1910,  an  increase  of  12.6 
per  100,000,  or  19.1  per  cent.f  The  standardized  death  rate 
in  1910,  accepting  tjie  distribution  of  population  in  New  York 
City  in  1900  as  the  standard,  was  76.6,  an  increase  of  11.1  per 
100,000,  or  16.9  per  cent.J  As  16.9  is  about  eight  ninths  of 
19.1,  it  is  evident  that  about  one  ninth  of  the  increase  in  the 
crude  death  rate  of  New  York  City  between  1900  and  1910  was 
due  to  the  change  in  the  composition  of  the  population. 

e.  In  London  the  crude  death  rate  from  cancer  was  93.7  per 
100,000  in  1901  and  107.2  in  1911,  an  increase  of  13.6  per 
100,000,  or  14.4  per  cent.§  The  standardized  death  rate  in 
1911,  accepting  the  distribution  of  population  in  London  in 
1901  as  the  standard,  was  95.6,  an  increase  of  1.6  per  100,000, 
or  1.7  per  cent.||  As  1.7  is  less  than  one  eighth  of  14.4,  it  is 
evident  that  more  than  seventh  eighths  of  the  increase  in  the 
crude  death  rate  of  London  between  1901  and  1911  was  due  to 
the  change  in  the  composition  of  the  population  between  those 
dates. 

The  general  result  of  these  calculations  is  to  show  that  a 
considerable  part  of  the  increase  in  the  crude  death  rate  from 
cancer,  a  part  ranging  in  these  five  cases  from  5  to  88  per  cent, 
and  averaging  about  one  third,  is  due  to  changes  in  the  sex  and 
age  composition  of  the  population.  From  the  evidence  I  con- 
clude that  on  the  average  not  less  than  one  tenth  of  the  appar- 
ent increased  may  be  thus  explained  and  that,  wherever  the 
birth  rate  as  well  as  the  death  rate  has  been  falling  over  a 

*  See  Ai>pendix,  Table  XVII. 

t  See  United  Stotas  Censae  Bureau,  MvrtalU^  StaHatiei,  1909,  p.  156*  and  1910,  p.  103. 

%  See  Appendix,  Table  XVIII. 

I  ITfl^Miim  p.  606«  Table  XVI. 

I  See  Appoidix,  Table  XIX. 

Y I  eelect  this  frmetion  lomewhai  arbitrarily  beeauae  it  eocnei  near  the  retdt  for  the  American  legi^ 
■tatea  and  the  amaller  of  the  two  reeulta  for  England.    ReauHa  for  a  great  country  are  likely  to  be  nearer 
the  average  than  thoie  for  any  city,  however  populooa. 
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period  of  years  and  in  consequence  the  proportion  of  adult  and 
aged  persons  in  the  population  has  been  rapidly  rising,  there  the 
change  in  the  sex  and  age  composition  of  the  population  may 
explain  a  much  larger  part  of  the  increase  in  the  crude  death 
rate  from  cancer.  ' 

The  article  of  Messrs.  King  and  Newsholme,  then,  is  faulty 
at  a  point  where  it  has  not  hitherto  been  criticized,  its  un- 
hesitating reliance  upon  standardized  death  rates  of  the  usual 
type  and  its  rejection  of  all  material  which  does  not  lend  itself 
to  that  method.  It  is  valuable  because  of  its  emphasis  upon 
the  influence  of  improved  diagnosis  as  a  factor  and  even  more 
significant  because  it  pointed  out  that  other  causes  competent 
to  produce  the  result  must  be  detected  and  measured  by 
whoever  denies  that  any  part  of  the  apparent  increase  of  cancer 
is  real. 

Since  their  article  was  published  a  few  other  intensive  studies 
have  appeared,  although  none,  I  believe,  indicates  so  firm  a 
mastery  of  the  method  to  be  pursued  and  none  carries  out  so 
thoroughly  the  distinction  between  accessible  and  inaccessible 
cases.     The  results  of  these  may  now  be  briefly  summarized. 

Massachusetts  (1850-1895),  In  his  first  study  Dr.  Whitney 
concluded  th^t  '*The  increase  is  probably  due  to  better  diag- 
nosis and  registration  and  until  the  ratio  of  deaths  over  30 
years  [sc.  to  all  deaths  at  that  period  of  life]  has  reached  8  to  9 
per  cent.,  which  is  shown  by  autopsies  to  be  the  true  rate  for 
cancer,  it  is  not  justifiable  to  speak  of  the  increase  as  inherent 
in  the  disease  itself."*  But  in  a  later  article  he  admitted  the 
existence  of  ''a  steady  increase  in  the  deaths  [sc.  death  rates?] 
from  cancer  which  cannot  be  explained  by  improved  registra- 
tion and  more  careful  diagnosis,  "t 

District  of  Columbia  {1881-1900),  Dr.  Smith  accepts  the 
views  of  Messrs.  King  and  Newsholme  and  believes  that  the 
evidence  does  not  demonstrate  any  increase  in  the  true  death 
rate  from  cancer,  t 

ProvidencCy  R,  I,  (1856-1905).     Dr.  Chapin  thinks  it  prob- 

*  Wm.  F.  Whitney,  "Alleged  IncreMe  of  Cancer  in  MasBachusettB,"  Shattuck  Lecture  before  Maan- 
chusetta  Medical  Society,  June  11, 1901,  p.  20. 

t  "Stotistica  of  Cancer  in  MasBachuaettB,"  in  Botton  Mfd.  and  Svrg.  Jmtm.,  CLXII  (May  19, 1910),  p. 
«73. 

X  C.  A.  Smith, "  District  of  Columbia  Cancer  Record,"  in  Am.  Med.,  Ill  (1902),  pp.  916-19. 
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able,  "that  there  has  been  no  real  increase  in  those  forms  of 
cancer  which  are  visible  or  the  diagnosis  of  which  is  easily 
made/'  namely,  cancer  of  the  breast  and  cancer  of  the  uterus; 
and  that  "the  apparent  great  increase  in  the  mortaUty  from 
cancer  is  due  to  improved  diagnosis  and  changes  in  the  sex  and 
age  distribution  of  the  population/'* 

Breslau  {1876-1900),  Dr.  Frief  showed  that  the  death  rate 
from  cancer  of  the  breast  and  uterus  had  been  stationary  and 
the  whole  increase  was  due  to  an  increase  in  cancer  of  the  abdo- 
men. He  concluded  that,  when  the  needed  precautions  had 
been  taken  and  the  needed  corrections  made,  no  regular  and 
decided  increase  in  the  death  rate  from  cancer  was  demon- 
strable.t 

Utrecht  {1872-1902).  Dr.  Astro  showed  that  the  death 
rate  from  those  forms  of  cancer  which  were  easily  diagnosed 
fell  to  three  fourths  of  the  initial  rate,  while  the  death  rate 
from  cancer  of  other  forms  more  than  doubled.t 

Amsterdam  {1862-1902),  Dr.  Van  Konijnenburg  con- 
cluded that  it  was  impossible  to  decide  with  confidence  how 
much  of  the  increase  in  the  recorded  death  rate  from  cancer 
was  due  to  a  real  increase  and  how  much  to  improved  diag- 
nosis. § 

Paris  {1886-1905),  Dr.  Bertillon  showed  that,  during  these 
20  years,  the  death  rate  from  cancer  of  the  mouth,  breast,  and 
female  generative  organs  hardly  increased  at  all,  but  that  from 
eancer  of  the  stomach  increased  rapidly  and  that  from  cancer 
of  the  intestines  more  rapidly.  In  other  words,  the  increase 
in  the  recorded  death  rate  was  practically  confined  to  cases 
of  inaccessible  cancer.  || 

Netherlands  {1867-1909),  Director  Methorst  was  unable  to 
determine  whether  the  increase  of  cancer  was  due  to  a  greater 
prevalence  of  the  disease  or  to  greater  accuracy  in  its  diagnosis, 
the  latter  influence  certainly  accounting  for  a  part  of  the 
increase.  II 

*  CUtt  Regiitrar'i  Rtvort,  190S,  pp.  80-03. 
t  KlimKhu  Jahrbwh,  XII  (1904).  p.  154. 

t  Quoted  in  Van  Konijnenburg,  MortalUi  par  Canetr  d  AnuUrdam,  1862-1909,  pp.  14  and  1 1.    MaUer, 
Amsterdam,  1911. 
ilbid. 

H  AfuiMire  StatittUnu  delaViUede  ParU,  XXV  (1904).  p.  202. 
i  International  Statistical  Institute,  Bttfiehn  ,XIX,  pt.  III.  pp.  310-312. 
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England  and  Wales,  Dr.  Stevenson  in  a  careful  and  illu- 
minating study  of  English  cancer  death  rates,*  published  in 
1913,  reached  no  conclusion  upon  the  main  question.  In  the 
following  year  Major  Greenwood,  Jr.,  and  Frances  Wood, 
discussing  Dr.  Stevenson's  evidence  and  arguments,  reached 
the  general  conclusion  "that  there  is  some  truth  in  the  popular 
opinion  that  the  real  incidence  of  cancer  has  increased.^f 

Both  of  these  English  papers  and  no  Uttle  current  discussion 
seem  to  favor  the  view  that  the  general  question  with  which 
this  article  is  concerned.  Is  the  mortality  from  cancer  increas- 
ing? can  best  be  attacked  by  breaking  it  up  into  a  series  of 
subordinate  questions  like.  Is  cancer  of  the  breast  increasing? 
and  answering  the  former  only  by  finding  the  resultant  of  vari- 
ous and  probably  conflicting  currents  of  change  in  cancer  of 
various  parts  or  organs.  I  cannot  but  feel  that  this  is  pK)et- 
poning  attack  upon  the  simpler  statistical  problem  until  a 
series  of  more  diflicult  ones  are  solved.  In  other  words,  how- 
ever unsatisfactory  the  present  discrimination  and  reporting  of 
cancer  as  a  cause  of  death  may  be,  and  I  beheve  them,  as  a 
rule,  to  be  very  unsatisfactory,  they  are  probably  much  more 
accurate  and  trustworthy  than  the  reporting  of  the  organ  or 
part  of  the  body  primarily  affected  by  the  disease. 

These  are  all  the  significant  intensive  studies  of  the  increase 
of  cancer  which  have  come  to  my  attention. 

An  incidental  result  of  rejecting  as  I  do  the  method  of  stand- 
ardized rates  as  the  only  or  main  method,  is  that  it  opens  the 
door  for  that  extensive  study  of  the  material  in  the  recent 
international  compilations  to  which  we  now  turn  our  attention. 

When  inquiring  how  far,  if  at  all,  improvements  in  the  diag- 
nosis of  cancer  account  for  the  increase  in  leported  cancer 
mortaUty,  we  should  recall  the  four  ways  in  which  statements 
of  the  cause  on  certificates  of  death  may  be  obtained:]:  (1) 
from  a  medical  examiner,  authorized  and  required  to  perform 
an  autopsy  whenever  necessary  for  confirming  the  diagnosis; 
(2)  from  an  officer  required  to  examine  the  body  and  consult 
with  the  attending  physician  but  not  authorized  to  perform 

*  74th  Annual  Report  <^tk$  R«gitlnr-(knml,  for  1911. 
t  Royal  Sodety  of  Medidne,  Proe9$dino$,  VU,  no.  1,  pp.  119-170. 

X  Cf.  Ton  Mayr,  8laH$Hk  wnd  QuOUekaftdtkt;  U.  |75  (Die  Todtmnichen).  pp.  809-139;  aad 
MtHdnitdm  StaHttUt,  pt.  3,  chnp.  6.  (Die  Todefninchn),  pp.  818-106. 
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an  autopsy;  (3)  from  the  attending  physician,  midwife,  next 
of  kin,  coroner,  or  person  best  informed;  (4)  from  whoever  re- 
ports the  death  to  the  registration  officer. 

When  the  figures  are  to  be  used  for  such  a  purpose  as  ours 
the  fourth  method  is  valueless.  The  first  method  would  be 
most  accurate  but  is  nowhere  in  use  at  present.  As  the 
frequency  of  autopsies  is  connected  with  the  increasing  nimi- 
ber  and  size  of  cities  and  with  the  development  of  hospital 
facilities,*  this  method  may  come  into  general  use  in  the  re- 
mote future.  At  present  accuracy  in  the  statement  of  the 
cause  of  death  may  be  expected  only  for  cities  and  countries 
in  which  the  cause  is  regularly  certified  by  a  medical  examiner 
or  attending  physician  and  even  in  such  cases  it  depends  upon 
the  ability  of  the  physician  to  diagnose  and  his  willingness  to 
certify  cancer  as  a  cause. 

Cancer  is  seldom  reported  by  a  layman  as  a  cause  of  death. f 
Hence  the  proportion  of  deaths  ascribed  to  that  disease  usually 
depends  upon  the  proportion  of  physicians  to  population  and 
more  especially  upon  the  proportion  of  deaths  reported  by 
physicians  to  all  deaths.  Have  these  proportions  been  in- 
creasing? 

The  following  figures^  show  that  the  proportion  of  physicians 
in  Germany  has  increased: 


Date. 

Qennany. 

1876 
1887 
1898 
1904 

32 
33 
44 

M 

That  a  similar  change  was  in  progress  in  England  and  Wales 
down  to  1901  appears  from  the  following  figures: 

Date. 

Number  of  Fhynciane  to  100.000  Population  in 
England  and  Wain. 

1881 
1891 
1901 
1911 

68 
66 
70 
65 

*  In  15  large  cities  of  Switserland  26  per  eent.  of  the  deaths  in  1900  and  in  the  city  of  Basel  34  per  cent. 
of  the  deaths  in  1902  were  followed  by  autopsies.  Of  the  autopsies  in  Basel  86  per  cent,  occurred  m  hos- 
pitals and  only  14  per  cent,  outside.    Cf.  Priming,  op.  cU.,  p.  320. 

t(y.pp.74a/. 

X  Priming,  i^.  eU.,  p.  541. 
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There  is  no  trend  in  the  United  States  similar  to  that  in 
England  and  Germany. 


Date. 

Number  of  FhyacUna  to  100,000  Populfttion  ia 
the  United  SUtet. 

1880 
1800 
1900 
1010 

171 
160 
174 
164 

The  proportion  of  physicians  to  population  in  this  country  is 
about  three  times  as  great  as  in  Germany  and  more  than  twice 
as  great  as  in  England,  but  is  not  increasing.  Probably  much 
of  the  difference  is  due  to  differences  in  the  method  of  enumera- 
tion and  to  the  readiness  with  which  American  enumerators 
accept  without  verification  the  claims  of  persons  of  question- 
able standing  to  be  physicians.  No  doubt  the  quality,  if  not 
the  relative  number,  of  American  physicians  has  improved 
within  a  generation  and  as  a  result  their  ability  to  diagnose 
cancer  by  clinical  means,  while  still  far  from  adequate,  is  prob- 
ably greater  than  it  was  in  1880. 

About  the  proportion  of  deaths  in  which  the  cause  is  certified 
by  a  physician,  we  have  no  satisfactory  information  for  the 
United  States  or  any  part  of  it.  But  even  if  it  has  not  in- 
creased during  the  last  generation,  the  rise  in  the  level  of  the 
profession — a  change  which  occurred  earlier  in  some  European 
countries — has  led  to  a  similar  result,  for  the  incompetent 
physician  is  less  likely  than  the  well-trained  one  to  certify 
cancer  as  a  cause  of  death. 

In  several  foreign  countries,  however,  it  is  known  that  the 
proportion  of  deaths  certified  by  physicians  has  increased  of 
recent  years  In  Saxony  in  1873  only  37  per  cent,  but  in 
1906, 66  per  cent,  of  the  deaths  were  reported  with  a  physician's 
statement  giving  the  cause.*  In  Bavaria  the  proportion  of 
decedents  whose  deaths  were  medically  certified  rose  from  45 
per  cent,  for  the  years  1845^1850  to  65  per  cent,  for  the  years 
1901-1902.     In  Wiirtemberg  it  rose  from  47  per  cent,  for 

*  Georg  Radestock,  "Zur  Statistik  der  Artilichen  Beglaubigung  von  Todesunachen/'  m  ZeiUchrift  iu  ft. 
SOehnKhan  Statittitchen  LandetamUt,  LIV  (1008),  Ft.  I.  pp.  133-130. 
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187&-1881  to  63  per  cent,  for  1899-1900;  in  Baden,  from  52 
per  cent,  for  1852-1859  to  70  per  cent,  for  1892-1901.  In 
Switzerland  the  statistics  of  causes  of  death  are  perhaps  better 
organised  than  anywhere  else.  Dr.  Prinzing  awards  it  this 
preeminence  among  the  European  countries.*  Particularly 
important  for  our  purposes  are  the  provisions  in  Switzerland 
whereby  the  attending  physician  makes  a  confidential  report 
upon  the  cause  of  death  to  the  statistical  bureau  and  issues 
another  certificate  as  a  prerequisite  to  the  burial.  It  may  be 
more  than  a  coincidence  that  the  death  rate  from  cancer  in 
Switzerland  is  much  higher  than  in  any  other  country,  but  has 
not  increased  since  1900.t  Both  of  these  facts  it  would  be 
easy  to  harmonize  with  the  theory  that  the  reported  death 
rate  from  cancer  depends  largely  upon  the  accuracy  of  certi- 
fication and  its  increase  upon  the  improvement  of  certifica- 
tion. The  proportion  of  medically  certified  deaths  in  Switzer- 
land increased  from  82  per  cent,  in  1876-1880  to  96  per  cent, 
in  1901-1903.  In  these  5  countries  as  a  group,  and  they  are 
the  only  ones  for  which  I  have  found  the  information,  the 
ratio  of  deaths  medically  certified  to  all  deaths  has  increased 
about  0.5  per  cent,  yearly. 

The  probability  that  a  physician  was  in  attendance  upon  a 
decedent  varies  with  the  economic  value  of  the  endangered 
life  and  that  depends  not  merely  upon  the  wealth  or  position 
of  the  family  but  also  upon  the  age  of  the  individual  Thus  in 
Saxony  in  1905  among  children  under  1  year  of  age  less  than 
2  deaths  in  5  were  medically  certified,  but  at  ages  20-29  about 
15  in  16  were  so  certified.  With  advancing  age  the  proportion 
sank  rapidly:  at  50-59  it  was  91  per  cent.;  at  60-69  it  was  86 
per  cent.;  at  70-79  it  was  71  per  cent.;  and  at  ages  above  80  it 
was  55  per  cent.t  Similar  variations  with  age  are  found  in 
the  figures  for  Wurtemberg.§ 

The  death  rate  from  cancer  steadily  increases  with  age  until 
near  the  end  of  life.||     There  is  a  large  proportion  of  persons 

*  Op.  eU.,  pp.  321  and  325. 

t  Appendix,  Table  XX,  and  Hoffman,  p.  674. 

t  Radeatock.  op.  cit.,  p.  137. 

I  Priming,  op.  eit.,  p.  322. 

II  The  highest  death  rate  ahnoet  always  occurs  at  some  age  period  above  70.    See  Appendix,  Tables  XII, 
XIII,  XV,  XVI,  XVII,  XVIII,  and  XIX. 
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dying  at  an  advanced  age  without  a  ph3rsician's  care.  Prob- 
ably this  proportion  is  decreasing  with  the  progress  of  the 
years,  accompanying  the  decrease  in  the  proportion  at  all 
ages  already  demonstrated  and  the  improved  economic  posi- 
tion of  the  poor.  These  facts  together  furnish  good  ground  for 
believing  that  a  steady  and  important  shift  in  the  certification 
of  deaths  from  an  indefinite  cause,  like  old  age,  to  cancer  has 
been  in  progress  and  that  this  has  been  closely  dependent 
upon  a  change  in  the  authority  stating  the  cause  of  death  at 
high  ages,  i,  e.,  from  layman  to  physician.  The  deaths  in 
Saxony  in  1905  were  classified  according  to  the  cause  assigned 
.and  the  proportion  under  each  cause  which  received  medical 
certification  was  stated.  At  the  top  of  the  list  was  cancer,  a 
cause  certified  by  physicians  in  97  per  cent,  of  the  cases,  and 
near  the  bottom  of  the  list  was  old  age,  a  cause  certified  by 
physicians  in  only  42  per  cent,  of  the  cases.  Hence  the  spread 
of  medical  Certification  would  necessarily  result  in  the  appear- 
ance under  cancer  of  not  a  few  deaths  which,  under  earlier 
conditions,  would  have  been  certified  by  a  layman  as  due  to 
old  age. 

Influences  contributing  to  the  same  result  are  the  extension 
of  hospital  facilities  and  the  increase  in  the  proportion  of  autop- 
sies. It  is  difficult  to  get  figures  about  either.  The  importance 
of  autopsy  in  diagnosing  cancer  is  illustrated  by  Riechelmann's 
statement  that  in  1895-1901  a  municipal  hospital  in  Berlin 
had  711  cases  of  cancer  established  by  autopsy,  166  of  which, 
or  22  per  cent.,  had  not  been  so  diagnosed  during  the  lifetime 
of  the  patient,  although  the  diagnosis  had  been  made  with  the 
greatest  care  by  the  highest  authorities,  thus  excluding  the 
carelessness  with  which  the  ordinary  physician  in  Berlin  still 
reported  the  causes  of  deaths  occurring  in  his  practice.* 

To  be  sure,  not  all  the  mistakes  are  on  the  same  side.  Some- 
times a  cUnical  diagnosis  of  cancer  is  negatived  by  the  findings 
at  the  autopsy.  But  the  additions  resulting  from  autopsy  ex- 
ceed the  subtractions.  This  is  indicated  by  Dr.  Bashford's 
evidence.  In  1909  he  reported  uj)on  9,488  fatal  cases  in  hos- 
pitals which  had  been  treated  during  the  life  of  the  patient  as 

*W.  Rieehelmann,  "Eine  KrefaoiUtiftik  vom  pfttboIogisdMzifttomisohen  SUndpniikt,'*  m  BtrHntr 
KUni$ek$  WoehentdtrifU  XXXIX  (August  4. 1M2).  p.  729. 
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cancer  and  after  death  had  been  checked  by  autopsies.  This 
check  showed  that  757  cases,  or  8.0  per  cent.,  of  those  so  diag- 
nosed were  not  cancer.  But  during  the  same  period  and  in 
the  same  hospitals,  1,801  other  cases  of  fatal  disease,  more 
than  twice  as  many,  which  during  life  had  not  been  diagnosed 
as  cancer  were  shown  by  autopsies  to  be  so.  The  net  result 
was  to  show  that  the  true  number  of  deaths  from  cancer  in 
these  hospitals  was  10,532  instead  of  9,488,  so  that  the  number 
diagnosed  as  cancer,  rightly  or  wrongly,  by  cUnical  means 
during  the  lifetime  of  the  patient  was  only  90  per  cent,  of  the 
deaths  actually  due  to  this  disease.  In  cases  of  cancer  attack- 
ing accessible  parts  of  the  body  the  number  of  deaths  deter- 
mined by  clinical  examination  was  98  per  cent,  of  the  true 
number;  but  where  inaccessible  parts  of  the  body  were  pri- 
marily involved  the  number  of  deaths  determined  by  clinical 
examination  was  only  68  per  cent,  of  the  true  number.* 

Dr.  Williams  has  suggested  that  ''these  were  specially  se- 
lected lots  of  difficult  hospital  cases  and  cannot  be  regarded  as 
in  any  way  typical  of  every  day  experience.  *'t  That  is  a 
question  upon  which  a  layman  must  speak  with  diffidence, 
but  in  my  opinion  the  greater  attention  and  skill  bestowed 
upon  hospital  patients  would  more  than  offset  the  greater 
difficulty  of  diagnosis,  if  it  exists. 

If  physicians  attending  hospital  patients  often  fail  to  diag- 
nose cancer,  such  failures  must  be  far  more  common  among 
physicians  in  general  practice,  in  which  case  an  increase  in  the 
ratio  of  deaths  in  hospitals  to  all  deaths  would  mean  an  in- 
crease in  the  ratio  of  deaths  ascribed  to  cancer  to  all  deaths 
from  it«  This  suggests  the  question.  Is  the  ratio  of  deaths  in 
hospitals  to  all  deaths  increasing?  The  only  evidence  for  the 
United  States  is  indirect.  At  the  end  of  1904,  to  every  100,000 
people  there  were  87  patients  in  American  public  hospitals; 
at  the  end  of  1910  there  were  118,  an  increase  of  more  than  one 
third  in  6  years.  During  the  year  1904,  the  number  of  patients 
treated  in  public  hospitals  was  1,309  per  100,000;  during  the 
year  1910,  it  was  2,124,  an  increase  of  nearly  two  thirds  in 
6  years.t 

•  LaxMl,  1900,  n  (Sept.  4).  p.  9M. 
t  W.  R.  WiOuiiii,  TU  Noiwol  Hiitory  ofCanar,  p.  M. 

t  United  States  CeMiM  Bareau.  B€n$9oUnt  Inttitvtumi,  tm*  P-  32;  BtimtUnt  IntHhOwm,  1910,  pp. 
48-40. 
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In  Greater  New  York  the  proportion  of  deaths  in  hospitals 
to  total  deaths  has  doubled  in  the  17  years  since  the  enlarged 
city  was  organized,  rising  from  16.3  per  cent,  in  1898  to  32.9 
per  cent,  in  1915.  In  old  New  York  the  same  change  was  in 
progress  through  an  earlier  period,  the  proportion  of  deaths  in 
hospitals  to  all  deaths  rising  from  15.4  per  cent,  in  1889  to  22.0 
per  cent,  in  1897.* 

German  figures  giving  the  number  of  beds  in  general  hos- 
pitals, public  and  private,  indicate  a  change  almost  as  rapid. 
In  that  Empire  in  1877  there  were  166  hospital  beds  to  100,000 
people  and  in  1910  there  were  400,  nearly  two  and  one.  half 
times  the  earlier  ratio.f 

The  figures  for  Austria}  point  to  a  slower  increase.  Owing 
to  differences  in  the  classification  of  hospitals  in  the  two  coun- 
tries, the  following  ratios  are  not  comparable  with  those  for 
Germany. 


Y«r.- 

1870 
1880 
1890 
1900 

118 
124 
143 
179 

In  France  the  average  annual  number  of  beds  in  hospitals  in 
the  periods  1871-1880  and  1901-1905§  may  be  compared  with 
the  population  in  the  middle  of  each  period.  The  results  show 
an  increase  in  beds  per  100,000  people  from  193  to  236  in  about 
30  years.  Probably  a  similar  change  is  under  way  in  nearly 
every  civilized  country  and  there  is  little  doubt  that  it  has 
materially  increased  the  chance  of  correctly  diagnosing  cancer 
as  a  cause  of  death. 

The  preceding  evidence  shows  that  in  every  European 
country  for  which  the  information  was  available  the  propor- 
tion of  physicians  to  population  and  the  proportion  of  deaths 
certified  by  physicians  have  increased;  that  in  the  United 

*  See  Appendix.  Tables  XXI  and  XXII. 

t  See  Appendix,  Table  XXIII. 

t  Prinsing,  op.  cit.,  p.  545. 

§  From  Stai.  annuelie  de*  IiuHi.  d'Atnttance  (1906),  cited  in  Webb,  ^e«  DkL  0/  Siatitiia,  1911. 

p.  298. 
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States,  although  neither  is  known  to  have  risen,  the  average 
competence  of  physicians  has  probably  increased;  that  in 
several  European  countries  even  now  a  large  proportion  of 
deaths  at  ages  when  cancer  mortality  is  highest  are  not  medi- 
cally certified;  that  cancer  is  the  cause  of  death  least  often 
stated  by  a  layman;  and  that  hospital  facilities  are  more 
numerous  and  autopsies  more  frequent  than  ever  before. 
With  this  evidence  in  mind,  we  are  in  a  better  position  to 
weigh  the  arguments  tending  to  show  that  improvements  in 
the  diagnosis  and  certification  of  cancer,  which  have  long  been 
in  progress  and  are  still  continuing,  explain  at  least  in  large 
part  the  increase  in  its  reported  mortality. 

Let  us  assume  for  a  moment  the  extremely  skeptical  posi- 
tion that  the  entire  increase  in  the  reported  death  rate,  aside 
from  that  part  xiue  to  increasing  longevity,  is  due  to  improved 
diagnosis;  or  that  the  only  influence  affecting  the  death  rate 
from  cancer  which  has  been  statistically  demonstrated  is  age. 
In  other  words,  assume  that  there  are  no  demonstrated  diflfer- 
ences  in  the  true  cancer  death  rate  of  men  and  women,  of 
white  and  colored,  of  residents  in  city  and  country  or  in  differ- 
ent countries,  but  that  all  differences  in  the  recorded  rates  of 
these  groups  at  the  same  age  are  due  to  differences  in  the  ac- 
curacy of  diagnosis.  From  this  assumption  certain  corol- 
laries would  follow.  If  they  are  shown  to  conform  to  the 
facts,  the  assumption  is  thereby  and  to  that  degree  made 
probable. 

1 .  Is  the  proportion  of  deaths  reported  as  due  to  an  unknown 
or  ill-defined  cause  decreasing?  In  the  part  of  the  United 
States  for  which  significant  figures  exist,  the  registration  states 
of  1900,  the  number  of  deaths  ascribed  to  ill-defined  or  un- 
known causes*  since  1900  has  been  steadily  diminishing.  In 
1900  there  were  13,116  deaths  from  this  group  of  causes;  in 
1915  there  were  1,090,  a  decrease  of  12,026,  or  91.7  per  cent. 
But  these  deaths  are  distributed  to  the  several  ages  of  life  in 
somewhat  the  same  proportion  as  other  causes  of  death,  while 
cancer  is  characteristically  a  disease  of  adults  and  aged  per- 
sons.    Hence  it  is  fairer  to  exclude  all  deaths  ascribed  to  ill- 

*  In  general  terma  Uus  group  incbdes  every  death  which  was  sa  id  to  be  due  to  iU-defined  organic  diaeaae» 
radden  death,  or  a  cauM  ill-defined  or  not  specified. 


Digitized  by 


Google 


732  American  StaiisHcal  Association.  [32 


defined  or  unknown  causes  in  which  the  decedents  were  I 
than  30  years  of  age.  In  1900  there  were  in  these  r^istra- 
tion  states  6,362  deaths  of  persons  over  30  years  of  age  which 
were  ascribed  to  ill*defined  or  unknown  causes;  in  1915  there 
were  only  520,  or  about  one  twelfth  as  many.  As  the  popu- 
lation increased,  while  the  deaths  decreased,  the  death  rate 
from  such  causes  fell  still  faster,  from  74.9  per  100,000  popu- 
lation over  30  years  of  age  in  1900  to  4.5  per  100,000  in  1915, 
or  one  sixteenth  of  the  earlier  rate. 

An  estimate  of  the  number  transferred  from  ill-defined 
causes  to  all  other  causes  may  be  reached  in  the  following 
way.  If  the  rate  in  1915  had  been  the  same  as  in  1900,  the 
deaths  above  30  years  of  age  from  imknown  causes  would 
have  been  8,696.  The  difference  between  that  number  and 
520,  or  8,176,  represents  the  number  probably  transferred 
from  ill-defined  and  unknown  causes  to  some  specific  cause. 
If  we  assume  that  these  were  transferred  in  a  random  way,  or  in 
the  proportions  which  each  of  those  causes  bore  to  all  causes 
except  the  ill-defined  group,  then  9.6  per  cent,  of  the  8,176 
transfers,  or  784,  went  to  cancer.  The  actual  increase  in  the 
cancer  death  rate  between  1900  and  1915  was  from  144.3  to 
202.3  per  100,000  population  over  30  years  of  age,  or  40.2 
per  cent.  If  these  784  estimated  transfers  were  excluded, 
-the  increase  would  be  only  from  144.3  to  195.5,  or  35.5  per 
•cent.  On  these  assumptions  between  one  ninth  and  one 
eighth,  11.7  per  cent.,  of  the  apparent  increase  was  due  to 
transfers  from  ill-defined  causes  to  cancer.  But  in  assigning 
causes  of  death  the  modern  tendency  is  away  from  vague, 
indefinite  causes  to  specific,  definite  causes.  Hence,  the  gain 
by  transfers  to  cancer  has  probably  been  greater  than  a  mere 
chance  distribution  of  the  transferred  cases  would  indicate. 
If  so,  more  than  one  ninth  of  the  increase  in  the  cancer  death 
rate  of  the  registration  states  of  1900  between  1900  and  1915 
was  due  to  a  certification  of  deaths  in  1915  as  due  to  cancer 
which,  under  conditions  existing  in  1900,  would  have  been 
returned  as  due  to  ill-defined  or  unknown  causes. 

In  dealing  with  this  aspect  of  the  question,  if  errors  are  to 
be  avoided,  the  specific  conditions  surroimding  certification 
and  registration  in  each  country  must  be  known,  and  espe- 
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cially  whether  the  residual  class  of  ill-defined  and  unknown 
has  retained  the  same  meaning  throughout.  This  knowledge 
I  have  found  it  difficult  to  acquire  and  for  that  reason  I  have 
made  no  study  of  such  transfers  in  other  coxmtries. 

But  after  this  warning  it  may  be  pointed  out  that  in  Eng- 
land and  Wales,  according  to  March,  the  deaths  ascribed  to 
xmknown  causes  fell  from  45,273  in  1858  to  3,318  in  1910,  a 
decrease  of  93  per  cent.  However,  in  this  case  there  is  reason 
to  suppose  that  the  meaning  of  the  term  unknovm  has  changed.* 
In  Scotland  between  1855  and  1910  the  deaths  from  xmknown 
causes  fell  oflf  by  three  fifths  and,  as  the  population  increased, 
the  death  rate  fell  oflf  by  three  fourths;  in  Ireland  the  death 
rate  from  unknown  causes  fell  by  one  third  between  1881 
and  1910.  In  Prussia  between  1875  and  1910  the  deaths 
from  unknown  causes  decreased  from  101,633  to  18,434,  or 
nearly  five  sixths  and  the  rate  about  eight  ninths;  in  Baden 
the  decrease  in  deaths  from  unknown  causes  was  from  1,381 
in  1881  to  17  in  1910;  in  Italy  from  22,977  in  1890  to  3,455 
in  1910  and  in  the  more  populous  divisions  of  Australia  since 
1891  similar  changes  have  been  in  progress  with  great  rapidity. 
All  this  evidence  seems  to  warrant  us  in  concluding  that  in 
many  countries  the  assignment  of  deaths  to  cancer,  which 
tmder  earher  conditions  would  have  been  assigned  to  unknown 
or  ill-defined  causes,  has  played  an  important  part  in  exag- 
gerating the  increase  in  reported  cancer  mortality. 

2.  Is  the  proportion  of  deaths  reported  as  due  to  tumor 
decreasing?  The  reported  death  rate  from  tmnor,  or,  more 
exactly,  benign  tumor,  has  been  decreasing,  while  the  death 
rate  from  cancer,  sometimes  called  malignant  tmnor,  has  been 
increasing.  These  changes  in  opposite  directions  are  proba- 
bly to  be  ascribed  in  large  part,  if  not  entirely,  to  a  more  ac- 
curate discrimination  between  cancer  and  tumor,  or  a  greater 
willingness  among  friends  of  the  decedent  to  have  the  word 
cancer  appear  on  the  death  certificate.  As  a  result  many 
deaths  in  recent  years  have  appeared  in  the  cancer  column 
which  imder  earlier  conditions  would  have  appeared  as  tumor. 
American  evidence  regarding  this  change  goes  back  to  a  period 

*  If arcA,  I,  p.  829  ftnd  n,p.235.    But  we  the  diyorgent  figures  for  1001  under  thk  bead  in  the  two  toI- 
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long  before  1900.  In  the  census  of  1880,  this  statement  ap- 
pears: "The  reported  number  of  deaths  from  cancer  .  .  . 
is  undoubtedly  too  small,  if  we  use  the  term  'cancer'  in  the 
ordinary  sense,  for  there  is  very  little  doubt  that  most  of  the 
deaths  reported  as  due  to  tumor  .  .  .  might  properly 
have  been  classed  with  cancer.V*  Ten  years  later  the  same 
authority  said:  "As  it  is  impossible  from  the  census  data  to 
distinguish  the  cases  of  tumor  from  those  of  cancer,  they  will 
be  considered  together. ''t  The  same  treatment  was  accorded 
to  them  in  lOOO.J  The  diminishing  proportion  that  deaths 
ascribed  to  tumor  made  of  all  ascribed  to  cancer  and  tumor 
combined  is  shown  below.§ 


PER  CENT.  THAT  DEATHS  FROM  TUMOR  MAKE  OF  TOTAL  FROM  CANCER  AND 

TUMOR. 


Date. 

Census  Returns  for  ftU  United  Stotes. 

1880 
1800 
1000 

12.0 
11.7 
10.4 

Returns  for  Expanding  RegistrfttioD  Area  of  Um(w< 
SUtcs. 

1000-1004 
1005-1900 
1910-1014 

2.8 
1.6 
0.9 

The  first  three  Unes  refer  to  deaths  from  any  part  of  the 
United  States  as  returned  by  the  enumerators  outside,  and 
by  medical  certification  inside,  of  the  registration  area.  The 
other  three  refer  to  the  registration  area  alone,  which  embraced 
in  1900  two  fifths  and  in  1914  two  thirds  of  the  population 
of  the  country.]!  This  expansion  has  carried  registration 
into  districts  where  the  diagnosis  of  cancer  is  less  trust- 
worthy, probably,  and  hence  the  preceding  figures  obscure  the 
results  of  improved  diagnosis  in  an  unchanging  area.  An 
idea  of  the  exaggerated  emphasis  upon  tumor  as  a  cause  of 

•  U.  8.  Census  Office,  Tenth  Centiu,  XII,  p.  cxiv. 

t  U.  S.  Census  Office,  BUvenih  Cetmu,  Vital  Statutiet,  pt.  I,  p.  330. 

t  U.  S.  Census  Office,  Twelfth  Ceneut,  III.  p.  clxxxi. 

i  See  Appendix  Tktble  XXIV,  for  fuller  data. 

U  U.  8.  Bureau  of  the  Census,  Mortality  Statietict,  19U,  p.  9. 
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death  in  the  enumerators'  returns  alone  may  be  derived  from 
the  complete  data,*  by  subtraction.  It  appears  that  outside 
of  the  registration  area  of  1900,  and  thus  in  districts  where 
the  only  source  of  information  was  enumerators'  returns,  22 
per  cent,  of  the  deaths  from  cancer  and  tumor  were  ascribed 
to  tumor,  but  within  the  registration  area  at  the  same  date 
only  2.9  per  cent,  of  the  deaths  in  that  group  were  ascribed 
to  tumor. 

The  evidence  derived  from  the  registration  states  of  1900 
for  the  period  1900  to  1915  points  to  the  same  conclusion  and 
is  more  weighty  because  the  area  covered  by  the  figures  did 
not  change.  In  this  case  it  is  safe  to  speak  of  rates  rather 
than  of  proportions.    The  results  are  as  follows: 

DEATH  RATE  PER  100.000  POPULATION  IN  REGISTRATION  STATES  OF  1900.  (») 


Year. 

Csnoer. 

Tumor. 

Both. 

Per  Cent,  of  Deaths 
from  Cancer. 

1900 

68.9 

2.0 

65.9 

97.0 

1901 

66.8 

1.6 

67.4 

97.6 

1902 

66.6 

1.4 

67.0 

97.9 

1903 

'  69.0 

1.7 

70.7 

97.6 

1904 

70.4 

1.4 

71.8 

98.1 

1906 

72.4 

1.4 

73.8 

98.1 

1906 

73.1 

1.3 

74.4 

98.8 

1907 

76.7 

1.2 

76.9 

98.6 

1908 

76.8 

1.0 

77.8 

98.7 

1909 

79.4 

1.0 

80.4 

98.8 

1910 

83.0 

1.2 

84.2 

98.6 

1911 

83.9 

0.8 

84.7 

99.1 

1912 

85.9 

0.7 

86.6 

99.2 

1913 

88.7 

0.5 

89.2 

99.4 

1914 

89.1 

0.6 

89.7 

99.3 

1915 

91.8 

0.5 

92.8 

99.4 

(a)  For  the  full  Uble  aee  Appendix,  Table  XXV. 

In  these  15  years  the  death  rate  from  cancer  has  increased 
27.9  per  100,000  population,  but  the  death  rate  from  tumor 
has  fallen  1.5  per  100,000,  so  that  the  death  rate  from  both 
combined  has  increased  only  26.4  per  100,000.  Thus  the 
transfer  from  tumor  to  cancer  seems  to  account  for  more  than 
one  twentieth  of  the  total  increase. 

The  influence  of  this  progressive  transfer  of  cases  from  tumor 
to  cancer  through  a  longer  period  is  clearly  revealed  in  the 
Massachusetts   figures.f    As   the   state   classification   differs 

•Appendiz.  Table  XXIV. 

tFor  the  ftiO  table  aee  Appendix.  Table  XXVI. 
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from  the  federal  and  the  latter  is  available  only  since  1900,  I 
have  reUed  throughout  upon  the  former. 

DEATH  RATE  PER  100,000  POPULATION  IN  MASSACHUSETTS. 


Per  Cent,  of 

Fteiod. 

Caneer. 

Tumor. 

Cftaoeruul 
Tomor. 

DeatlMfniB 
Cueer. 

1859-1867 

19.3 

24.6 

78.5 

186fr-1802 

25.8 

30.7 

83.9 

180-1807 

29.7 

35.0 

84.9 

186fr-1872 

34.9 

40.7 

85.8 

1873-1877 

37.4 

42.8 

87.3 

187fr-1882 

50.8 

54.6 

03.0 

1883-1887 

56.1 

50.4 

04.5 

1888-1802 

00.6 

63.7 

05.1 

1803-1807 

67.1 

70.9 

04.6 

1808-1902 

71.0 

74.0 

06.0 

1003-1907 

83.3 

85.8 

07.1 

1908-1912 

90.2 

01.4 

98.6 

IncNMe  or  deeretae  (— )  per  100,000 

70.9 

-4.1 

66.8 

These  figures  indicate  that  about  one  seventeenth  of  the 
increase  in  the  cancer  death  rate  of  Massachusetts  was  due  to 
the  certification  of  deaths  at  the  close  of  the  period  as  caused 
by  cancer  which  under  earlier  conditions  would  have  been 
ascribed  to  tumor. 

The  only  article  I  have  met  with  in  which  deaths  from  cancer 
and  tumor  are  separately  tabulated  is  one  dealing  with  the 
statistics  of  Breslau  for  the  period  1876-1899.*  From  its 
figures  I  have  compiled  the  following: 


Death!  from 

Ptt  Cent,  from 

Period. 

Caaoer  aad  Tumor. 

Tumor. 

Tumor. 

1876-1879 
1880-1884 
1885-1889 
1890-1894 
1895-1899 

666 

969 

1.291 

2,024 

2.729 

94 

67 

69 

204 

307 

14.1 
6.9 
5.4 
10.1 
11.3 

A  comparison  of  these  figures  with  the  others  suggests  that 
many  of  the  deaths  in  Breslau  ascribed  to  tumor  are  probably 
due  to  cancer  and  that  there  has  been  no  steady  improvement 

*  F.  Frief , "  Die  in  den  Jahren  1876-1900  in  BretOau  Torg^ommcneB  TodeslUle  an  Krebi,"  in  KUaMM 
Jahhueh,  XII  (1904).  pp.  133-200. 


Digitized  by 


Google 


37]  On  the  Alleged  Increase  of  Cancer.  737 

in  discriminating  between  the  two  causes  of  death  such  as  is 
indicated  by  the  American  figures. 

In  England  and  Wales  the  Registrar-General  in  1884  began 
the  practice  of  sending  an  inquiry  to  every  physician  who 
rep>orted  a  death  without  a  satisfactory  statement  of  its  cause^ 
and  in  1887  extended  this  procedure  to  include  every  case  of 
a  death  certified  as  due  to  tumor.  In  1886  the  deaths  reported 
as  due  to  cancer  were  16,243,  in  1911  they  were  35,902,  an 
increase  of  18,659  in  25  years.  But  in  1911  there  were  656 
deaths  which  had  been  at  first  reported  as  due  to  tumor  and 
which,  after  correspondence,  were  transferred  to  cancer.  This 
number  equals  3.5  per  cent,  of  the  increase.  Probably  a 
large,  perhaps  an  equally  large,  number  of  cases  in  1911  were 
returned  in  the  first  instance  as  cancer,  although  imder  the 
conditions  of  greater  carelessness  or  ignorance  prevalent  before 
1887  they  would  have  been  reported  as  tumor.  This  English 
evidence  seems  to  corroborate  the  American  by  indicating 
that  a  significant  part  of  the  increase  in  the  cancer  death  rate 
of  recent  years,  a  part  which  may  be  conservatively  estimated 
as  one  twentieth,  has  been  due  to  a  transfer  of  cases  from 
tumor  to  cancer. 

3.  Is  the  proportion  of  deaths  reported  as  due  to  old  age 
decreasing? 

In  the  American  registration  states  of  1900  the  number  of 
persons  reported  as  dying  of  old  age  is  steadily  and  rapidly 
decreasing.  In  1900  it  was  10,015  and  in  the  same  states  in 
1915  it  was  4,380.*  This  change  is  not  due  to  a  decrease  either 
in  the  total  population  or  in  those  at  high  ages;  for  both  the 
population  and  the  proportion  who  die  late  in  life  to  all  deaths 
are  growing.  It  is  due  rather  to  the  unwillingness  of  many 
recording  officials  to  receive  vague  statements  of  the  cause  of 
death  and  their  efforts  to  secure  on  the  death  certificate  a 
statement  more  specific  and  exact  than  "old  age.''  Thus,  in 
the  Manual  of  the  International  Classification  of  Causes  of 
Death,  the  vade  mecum  of  American  registration  officers,  the 
instruction  under  "old  age"  reads:  "A  very  indefinite  and 
unsatisfactory  return  as  a  cause  of  death.  It  is  usually  due 
to  carelessness  on  the  part  of  the  physician  and  a  more  specific 
*  Appoufiz,  Tftbk  xzvn. 
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statement  should  be  required/'  The  decrease  in  the  deaths 
ascribed  to  "old  age''  is  due,  then,  to  the  increasing  care  with 
which  retxirns  are  made  and  the  closer  supervision  of  them 
by  the  registration  officials,  and  the  change  is  a  rough  index  of 
the  improvement  of  registration.  Doubtless  many  of  the 
deaths  which  would  formerly  have  been  ascribed  to  "old  age" 
now  appear  under  cancer,  contributing  to  swell  the  increase  in 
the  recorded,  as  distinguished  from  the  actual,  cancer  death 
rate. 

To  estimate  the  proportion  of  the  increase  in  cancer  mor- 
tality which  can  be  thus  explained,  it  is  necessary  to  estimate 
first  the  number  of  deaths  transferred  from  old  age  to  all  other 
causes  and  then  the  proportion  and  number  which  have  gone 
to  cancer.  For  this  it  is  probably  best  to  assume  a  constant 
ratio  between  the  number  of  deaths  ascribed  to  old  age  and 
the  number  of  deaths  of  all  persons  above  60  years  of  age.  In 
the  registration  states  of  1900  this  proportion  in  1900  was  9.9 
per  cent,  and  in  1915  it  was  3.2  per  ceijt.  If  the  per  cent, 
had  remained  unchanged,  13,697  deaths  would  have  been 
ascribed  to  old  age  in  1915;  the  number  actually  ascribed  to 
it  was  4,380.  Hence  it  is  probable  that  there  were  not  far 
from  9,317  deaths  in  1915  which  under  earlier  conditions  would 
have  been  ascribed  to  old  age  but  which  were  ascribed  to  some 
other  cause  as  a  result  of  improvements  in  reporting  causes 
of  death.  Of  these  9,317  deaths,  the  number  transferred  to 
cancer  may  be  estimated  by  assuming  that  the  proportion 
was  equal  to  that  which  the  deaths  above  60  years  of  age  from 
cancer  make  of  the  deaths  at  that  time  of  life  from  all  causes 
except  old  age.  This  would  indicate  that  9.3  per  cent,  of  the 
9,317  deaths,  or  866,  were  transferred  from  old  age  to  cancer. 
If  these  866  deaths  be  subtracted  from  the  total  ascribed  to 
cancer  in  1915,  the  increase  in  the  cancer  death  rate  during 
the  15  years  1900-1915  is  reduced  from  27.9  to  24.6  per 
100,000.  In  other  words,  the  transfer  from  old  age  to  cancer 
serves  to  account  for  about  12  per  cent,  of  the  entire  increase. 
But  the  tendency  to  change  from  old  age  to  cancer  must  have 
been  much  greater  than  the  tendency  to  change  from  old  age 
to  heart  failure  or  general  debility  or  some  other  meaningless 
term.     If  so,  the  transfers  from  old  age  to  cancer  in  this 
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instance  must  account  for  more  than  12  per  cent,  of  the  in- 
crease in  cancer  mortality. 

The  diflBiculties  which  prevented  an  international  study  of 
the  transfers  from  ill-defined  and  unknown  causes  to  cancer 
do  not  equally  hamper  a  study  of  the  transfers  from  old  age. 
I  have  found  no  reason  to  suppose  that  the  heading  old  age 
or  its  counterpart  in  the  international  classification,  senile 
debility  or  senility,  has  materially  changed  its  meaning.  The 
decreasing  death  rate  from  this  cause  is  shown  in  the  following 
table,  giving  the  death  rate  from  old  age  for  every  fifth  year 
since  the  record  began.    The  data  are  taken  from  March. 

DEATH  RATE  FER  100.000  POPULATION  FROM  OLD  AGE,  OR  SENILITY.  VARIOUS 
EUROPEAN  STATES. 


Year 

England 

and 
Wales. 

Scotland. 

Ireland. 

Norway. 

Switier- 
land. 

Pmaaia. 

Bavaria. 

Baden. 

Italy. 

18U 

191 

1860 

143 

215 

1860 

186 

183 

173 

1870 

128 

192 

295 

38 

1876 

119 

169 

405 

49 

264 

1880 

100 

129 

482 

48 

112 

251 

1886 

103 

123 

381 

45 

125 

247 

197 

1800 

98 

116 

401 

44 

130 

248 

245 

215 

101 

1805 

98 

110 

388 

107 

128 

221 

213 

182 

125 

1900 

99 

108 

364 

176 

170 

236 

209 

173 

148 

1906 

92 

84 

197 

194 

73 

201 

191 

154 

143 

1910 

88 

74 

208 

187 

55 

167 

161 

146 

140 

The  preceding  figures  show  that  in  most  of  the  countries 
the  death  rate  from  old  age  is  now  falling  and  that  in  several 
it  has  fallen  without  interruption  from  the  first.  Probably 
in  all  these  countries  the  proportion  of  deaths  at  ages  above 
60,  70,  or  80  to  all  deaths  or  to  all  persons  living  is  increasing. 
Hence  many  deaths  must  be  now  ascribed  to  other  causes 
which,  under  earlier  conditions,  would  have  been  ascribed  to 
old  age,  and  no  small  proportion  of  these  must  have  gone  to 
cancer. 

The  preceding  estimates  explain  away  not  less  than  three 
tenths  of  the  increase  in  the  reported  mortality  from  cancer, 
namely,  transfers  from  ill-defined  or  unknown  causes  to  can- 
cer perhaps  12  per  cent.,  transfers  from  old  age  to  cancer  per- 
haps 12  per  cent,  and  transfers  from  tumor  to  cancer  perhaps 
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6  per  cent.  But  the  two  larger  figures  have  been  reached  by 
assuming  that  the  transfers  from  indefinite  to  definite  causes 
had  a  random  distribution  among  the  groups  to  which  they 
went,  while  in  fact  the  distribution  tends  to  center  on  specific 
and  precise  causes.  For  this  reason  the  results  may  fairly  be 
deemed  minimum  figures  and  not  a  little  below  the  truth. 
Accordingly,  I  conclude  that  from  three  tenths  to  one  half  of 
the  increase  in  the  death  rate  from  cancer  in  the  registration 
states  of  1900  is  due  to  the  causes  mentioned  and  is  apparent 
rather  than  real. 

If  to  these  results  we  add  the  earlier  conclusion  that,  on  the 
average,  not  less  than  one  tenth  of  the  increase  in  cancer  mor- 
tality is  due  to  the  increasing  proportion  of  adult  and  elderly 
persons  in  the  population,  I  conclude  that  not  less  than  four 
tenths  and  perhaps  as  much  as  six  tenths  of  the  increase  in 
cancer  mortality  has  been  explained  as  only  apparent. 

These  are  all  the  results  of  improved  diagnosis  and  certifi- 
cation upon  the  recorded  cancer  mortality  which  I  have  found 
any  means  of  measuring  even  roughly.  There  are  other 
changes,  however,  which  have  already  been  mentioned  and 
need  examination,  although  their  influence  cannot  be  meas- 
ured. 

4.  Is  the  mortality  from  cancer  low  where  there  are  few 
physicians  or  where  a  small  proportion  of  the  death  certifi- 
cates are  prepared  by  physicians  and  vice  versa? 

We  have  already  (p.  725)  touched  upon  the  relation  be- 
tween the  reported  death  rate  from  cancer  and  the  proportion 
of  deaths  certified  by  laymen.  But  additional  evidence  on 
this  point  may  now  be  presented.  In  Saxony,  of  all  deaths 
certified  as  due  to  cancer  the  per  cent,  certified  by  laymen 
was  18  in  1876  and  steadily  decreased  to  4  in  1903.*  Hence, 
where  certificates  from  doctors  are  few,  the  cancer  mortality 
is  likely  to  be  low.  In  this  respect  no  country,  perhaps,  in- 
cludes greater  extremes  than  Austria;  Vienna  is  one  of  the 
medical  centers  of  the  world;  Bukowina  and  Galicia  are  most 
meagerly  furnished  with  physicians.  Priming  gives  for  each 
of  the  17  provinces  of  Austria  in  the  five  year  period  1896- 

*  Georg  Radestock,  "  Die  Krebsterbfichkdt  im  E(Voigreich  Stchaen  in  den  Jahreo  1878-lBfl  1903,*'  in 
ZtiUekrift  det  k.  S(Uh$i»di$n  StatittUeJun  Land4MamU9,  U,  Pt.  II,  p.  263. 
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1900  the  per  cent,  of  deaths  the  causes  of  which  were  certified 
by  physicians,*  and  Hoffman  gives  the  death  rates  from  cancer, 
1907-1911,  in  the  same  provinces.f  As  the  two  returns  do 
not  speak  for  the  same  period,  I  have  sought  for  the  per  cent. 
of  medically  certified  deaths  in  the  later  years.  The  source} 
gives  the  information  only  for  1907  and  1910.  from  this 
material  I  have  computed  the  per  cents,  in  the  third  column 
of  the  following  table: 


Death  Rate  from 

Cancer  perlOO.000 

Population 

1907-1911. 

Per  Cent,  of  Deatha  which  wen 
MedieaUy  Certified 

1896-1900. 

1907  and  1910. 

^bbnra 

140 
136 
12A 
120 
110 
104 
99 
97 
96 
83 
67 
49 
46 
46 
48 
33 
24 

99.0 
96.2 
96.8 
99.7 
930 
99.1 
96.8 
94.4 
79.9 
72.4 
70.1 
36.0 
43.1 
82.8 
44.7 
26.6 
29.1 

99.9 

Upper  JCvBitrM 

99.3 

Vonriberg 

98.4 

Lower  AuetrU 

99  9 

Tyrol 

94.2 

BSurniif 

99.7 

Trieete 

99.9 

Moram 

95.8 

•Styrift 

83.7 

Oorinthu 

77  5 

«l«tta 

74.7 

Cuniol* 

85.9 

Qi^  ftad  Onuinka  

47.1 

Bttkoniu 

33.7 

Isfcru 

51  0 

Qafida 

27.6 

SSSrtb.::. ;::::::::::::. ::....::::::::: 

80.5 

AUAustrift 

79 

68.0 

68.5 

• 

Among  the  many  factors  which  influence  the  reported  death 
rate  from  cancer  in  Austria,  there  is  one,  the  proportion  of 
deaths  certified  by  physicians,  so  potent  as  largely  and,  where 
the  differences  are  great,  almost  exclusively  to  determine  the 
rate.  Evidently  the  very  low  reported  death  rate  from  cancer 
in  Dalmatia  and  Galicia  is  due  to  the  few  reports  from  physi- 
cians and  not  to  the  infrequent  occurrence  of  cancer  in  those 
provinces.  A  comparison  of  the  second  and  third  columns  in 
the  table  shows  that  the  proportion  of  medically  certified 
deaths  in  every  province  increased  between  the  earlier  and 
later  dates.    The  increase  in  the  Austrian  death  rate  from 

•p.  826. 
tP.680. 
XOtitmtUkUduaMIMk,   The  figurei  were  kindly  fomidied  by  the  New  York  Public  Library. 
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cancer  during  the  same  period  from  69  to  78  per  100,000  was 
doubtless  connected  with  this  spread  of  medical  certification. 
The  following  table  has  been  compiled  from  one  in  Hoffman'* 
by  arranging  the  countries  of  Europe  in  the  order  of  the  cancer 
death  rate. 


Country. 


Deftth  Rate  from 

Period. 

Cameer  per  100.009 

1M&-1912 

142 

1906-1912 

124 

190fr-1912 

106 

1907-1911 

105 

1908-1912 

103 

1908-1912 

98 

1908-1912 

97 

1908-1912 

87 

1908-1912 

81 

1908-1912 

80 

190^-1910 

76 

1908-1912 

67 

1908-1912 

65 

1907-1911 

62 

1908-1912 

52 

1904-1908 

52 

1908-1912 

46 

1906-1910 

22 

1906-1909 

12 

Deomark  (cities) . . 

SwitierlMid 

Holland 

Sweden  (cities).... 

Scotland 

England  and  Wales 

Norway 

German  Empire.. . 

Ireland 

Austria 

France 

Belmum 

Itafy 

Rumania  (cities) . . . 

Spain 

Greece  (cities) 

Hungary 

Portugal 

Serbia 


This  suggests  that  in  the  countries  of  Europe  the  cancer 
death  rates  vary,  as  in  the  provinces  of  Austria  they  have 
b^n  shown  to  do,  in  general  agreement  with  the  number  and 
quality  of  the  physicians,  or  the  proportion  of  deaths  which 
are  medically  certified.  But  I  have  found  no  figures  showing 
the  proportion  of  physicians  to  population  or  the  proportion 
of  medically  certified  deaths  in  these  countries  and  therefore 
must  content  myself  with  raising  the  question  without  answer- . 
ing  it. 

5.  Can  any  differences  be  traced  between  the  amount  or  the 
increase  of  cancer  mortality  in  city  and  country? 

The  cities  of  the  United  States  having  at  least  25,000  inhabi- 
tants in  1900  had  232  physicians  to  every  100,000  people  and 
the  rest  of  the  country  had  153,  or  only  two  thirds  as  many. 
Probably  the  number  of  visits  made  by  a  phjrsician  annually 
is  greater  in  cities  than  in  the  country  and  the  quality  of  his 
training  is  better.     The  proportion  of  young  adults  with  Uves 

•p.  694. 
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economically  of  high  value  is  also  greater  in  cities,  and  not  a 
few  invalids  migrate  to  cities  to  avail  themselves  of  medical 
and  hospital  advantages.  All  these  circumstances  would 
lead  one  to  look  for  a  higher  cancer  death  rate  in  cities,  if  the 
assumption  were  correct  that  a  direct  and  important  connec- 
tion exists  between  the  number  and  quality  of  the  physicians 
in  a  community,  and  its  reported  death  rate  from  cancer. 
On  the  other  hand,  in  country  diistricts  the  proportion  of  aged 
persons  peculiarly  liable  to  cancer  is  larger.  If,  notwith- 
standing this  physical  basis  for  a  higher  cancer  death  rate  in 
the  country,  the  cities  actually  have  the  higher  reported  rate, 
then  the  difference  is  doubtless  due  in  considerable  measure 
to  the  larger  number  and  greater  ability  of  city  physicians, 
if  we  assume  that  there  is  no  actual  difference  in  the  liability 
of  the  two  populations  at  the  same  ages  to  die  of  the  disease. 
Now,  in  the  cities  of  the  registration  states  of  1900  the  death 
rate  from  cancer  in  12  of  the  16  years  during  the  period  1900- 
1915  was  greater  than  in  the  country  districts,  indicating  that 
in  the  United  States  there  may  be  a  connection  between  the 
proportion  of  physicians  to  population  and  the  reported  death 
rate  from  cancer.* 

Between  1900  and  1915  the  death  rate  from  cancer  in  the 
cities  of  the  registration  states  increased  from  66.0  to  91.3 
per  100,000,  or  38.0  per  cent.  Meanwhile  the  country  rate 
increased  from  61.4  to  92.8,  or  51.0  per  cent.,  a  more  rapid 
increase  in  the  country  rate.  During  the  same  period  we  may 
be  sure  from  evidence  already  given  that  hospital  facilities 
and  their  use  increased  quite  out  of  proportion  to  population. 
Hence  there  can  be  little  doubt  that  deaths  from  cancer  occur- 
ring in  a  hospital  are  now  a  larger  proportion  of  all  such  deaths 
than  formerly  they  were.  And  it  is  almost  as  certain  that  the 
current  of  cancer  patients  from  country  districts  to  city  hos- 
pitals is  increasing.  If  so,  and  if  there  are  no  other  real  dif- 
ferences between  the  cancer  mortality  of  city  and  country 
districts  than  those  due  to  differences  in  the  proportion  of 
elderly  persons,  the  more  rapid  increase  of  the  reported  death 
rate  from  cancer  in  the  country  shows  that  some  change,  per- 
haps improved  diagnosis  and  certification,  has  progressed  so 

*  AppeiKfiz,  Tftble  XXVIII. 
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much  more  rapidly  in  the  country  as  to  overbalance  the  grow- 
ing drift  of  cancer  patients  from  country  to  city. 

The  tables  in  the  international  publications  already  men- 
tioned facilitate  a  comparison  between  cities  and  country 
districts  in  certain  European  countries.  Thus  for  England 
the  population  and  deaths  from  cancer  since  1880  are  given 
for  Birmingham,  Bradford,  Derby,  London,  and  Liverpool  by 
FcUkenburgf  and  for  the  whole  country  by  Hoffman.  By  sub- 
tracting the  urban  totals  from  those  for  all  England  a  rough 
division  between  city  and  country  is  reached.  In  the  same 
way  the  rates  for  Edinburgh  and  Glasgow  combined  may  be 
compared  with  those  for  the  rest  of  Scotland,  those  for  Chris- 
tiania  with  those  for  the  rest  of  Norway,  those  for  Amsterdam, 
the  Hague,  Rotterdam,  and  Utrecht  with  those  for  the  rest  of 
the  Netherlands,  and  those  for  Vienna  and  Prague  with  those 
for  the  rest  of  Austria.*  The  computation  shows  that  in  six- 
teen out  of  twenty  cases  the  crude  urban  rate  was  higher  than 
that  in  the  rest  of  the  country  and  that  in  every  country  but 
England  the  increase  in  rate  between  1881  and  1909,  or  in  the 
case  of  Austria  1881  and  1908,  was  more  rapid  in  the  country 
districts,  thus  indicating  that  in  Europe  the  difference  between 
city  and  country  has  been  decreasing.  The  figures  for  Austria 
are  especially  noteworthy.  In  1881  the  death  rate  from  can- 
cer in  Vienna  and  Prague  was  119.0,  in  1908  it  was  133.0.  In 
the  rest  of  Austria  the  rate  in  1881  was  38.6,  in  1908  it  was 
75.0.  While  the  urban  rate  was  increasing  12  per  cent.,  the 
rural  rate  increased  94  per  cent.  In  view  of  the  other  evi- 
dence which  has  been  presented  regarding  conditions  in  the 
various  provinces  of  Austria,  it  seems  probable  that  nearly  all 
of  this  increase  in  cancer  mortality  outside  of  the  two  capitals 
is  due  to  improved  diagnosis  and  certification. 

Apparently,  then,  cancer  mortality  in  cities,  or  at  least  in 
great  cities,  is  usually  higher  but  increasing  more  slowly  than 
it  is  in  country  districts,  so  that  in  this  regard  the  difference 
between  city  and  country  is  decreasing.  This  is  especially 
true  wherever  the  initial  diflferences  between  city  and  country 
are  very  wide. 

6.  Is  the  death  rate  from  cancer  among  Negroes  less  than  it 
is  among  whites? 

*  For  detailed  figuiw,  lee  Appendix,  Tftble  XXIX. 
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The  greater  longevity  of  the  whites  would  result  in  a  higher 
cancer  death  rate  among  all  whites,  even  if  there  were  no  dif- 
ference in  the  death  rates  of  persons  of  the  same  age  belong- 
ing to  the  two  races.  If  the  true  cancer  death  rates  of  the 
two  races  at  the  same  age  periods  are  the  same  but  medical 
attendance  and  certification  are  poorer  among  Negroes,  then 
the  reported  Negro  death  rate  from  cancer  would  be  the  lower. 
Unfortunately  the  death  rates  by  race  are  available  for  only 
6  years,  1910-1915.  They  speak  for  the  registration  states 
of  1910  and  embrace  an  annual  average  of  over  39,000  deaths 
from  cancer  of  whites  and  900  deaths  of  colored,  nearly  all  of 
them  Negroes.    The  results  are  as  follows:* 


Dftte. 

Death  Batee  fran  Cuwer  per  100.000 

Fbpalataon  ClMofied  by  Race  in  Rflgintra. 

tionSUtceoflOlO. 

Per  Cent,  that  Death 
Colored  is  oftiiat 

White. 

Colored. 

Among  WUte-lOO. 

1010 
1911 
1912 
1918 
1914 
1915 

76.8 

77.0 

79.8 

82.6 

88.5    . 

85.4 

52.6 
50.8 
50.8 
64.0 
65.4 
68.8 

68.4 
77.0 
74.3 
77.5 
78.3 
80.6 

Per  Cent.  inereMe. 

11.2 

30.8 

The  reported  death  rate  of  colored  from  cancer  is  from  two 
thirds  to  four  fifths  that  of  the  white,  but  is  increasing  faster, 
so  that  the  difference  between  the  races  is  diminishing.  In 
view  of  the  short  period,  the  small  number  of  Negro  deaths 
involved  and  the  erratic  figures,  no  great  weight  can  be  given 
to  the  results. 

I  have  obtained  similar  figures  for  the  registration  states  of 
1900,  a  much  smaller  area,  in  the  same  years.  They  have  one 
advantage — ^they  can  be  safely  compared  with  figures  for 
.  1900.t 

*  For  figures  in  fun  iee  Appendix,  Table  XXX. 

t  Tlie  figuree  for  1000  refer  to  the  oensoa  year  rather  than  to  the  calendar  year  and  tiie  area  embraced 
diffen  from  that  of  the  regietxation  etatee  of  1900  by  eichiding  Indiana.  But  theae  difFerenoee  do  not 
matDrially  affect  the  ■gnificaniw  of  the  comparieon  here  made. 
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Date. 

Death  Rates  {ram  Caneer  per  100,000 

Popalatkm  Cla«ified  by  Raee  in  Recirtra. 

tkmStotcioflOOO. 

Per  Gent,  that  DeBth 
Colored  10  of  ^t 

White. 

Coloved. 

Among  White- 100. 

1000 

03.fi 

41.8 

06.1 

1910 
1911 
1912 
1913 
1914 
1915^ 

83.4 
84.1 
80.2 
89.0 
89.4 
93.1 

00.5 
74.3 
71.6 
70.8 
72.1 
79.4 

73.5 
88.5 
83.0 
79.0 
80.0 
80.3 

F«rCeiii.incnMe. 

47.4 

93.3 

Here  again  it  appears  that  the  death  rate  from  cancer  among 
the  colored  is  lower  but  increasing  faster  than  that  among  the 
white.  The  changes  from  year  to  year  are  irregular.  A 
comparison  of  the  two  tables  shows  that  the  death  rate  from 
cancer  is  uniformly  greater  for  each  race  in  the  smaller  region 
from  which  the  states  recently  added  to  the  registration  area 
are  excluded,  as  in  the  second  table,  a  fact  agreeing  well  with 
the  theory  that  differences  in  the  cancer  death  rates  are  due 
largely  to  the  efficiency  of  the  registration  system,  which  even 
under  the  best  of  fostering  care  must  be  a  plant  of  slow  growth. 

Mr.  Hoffman's  tables*  show  that  in  8  large  Southern  cities 
between  1891  and  1914,  the  first  and  last  years  covered,  can- 
cer mortality  among  whites  increased  by  73  per  cent,  and 
that  among  Negroes  by  92  per  cent.  He  has  long  given  special 
attention  to  the  statistics  of  Negroes  in  the  United  States  and 
notes  that  prior  to  the  Civil  War  cancer  among  them  was 
rare,  that  the  present  difference  between  the  two  races  is  less 
pronounced,  but  that  the  cancer  mortality  of  Negroes  is  still 
materially  below  that  of  whites.f  These  conclusions  by  one 
who  accepts  the  opinion  of  qualified  medical  observers  that 
"cancer  is  exceptionally  rare  among  primitive  peoples,"}  are 
equally  consistent  with  my  own  belief  that  much,  if  not  all, 
of  the  difference  is  due  to  differences  in  the  accuracy  of  diag- 
nosis. 

•Op^cil..  p.  474. 
t/W.,p.l6. 
t /»<{.,  p.  147. 
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7.  Has  the  death  rate  from  cancer  increased  more  rapidly 
at  the  higher  age  periods  than  earlier  in  life? 

The  Census  Bureau  has  kindly  furnished  me  with  a  table 
showing  the  cancer  mortality  in  the  registration  states  of  1900 
classified  by  age  and  sex  for  the  two  years  1900  and  1910.* 
From  these  figures  the  following  percentages  of  increase  have 
been  computed. 

FEB  CENT.  INCREASE  IN  THE  DEATH  RATE  FROM  CANCER  BY  SEX  AND  AGE  IN 
THE  REGISTRATION  STATES  OF  1900  FOR  THE  PERIOD  1900-1910. 


FW  Cent.  Inereaae. 

Ate. 

Males. 

Femalee. 

26-84 

4 

16 

35-44 

17 

18 

4fr-M 

28 

17 

56-^ 

44 

24 

0^74 

31 

88 

76+ 

84 

42 

The  figures  are  not  perfectly  regular  and  yet  they  do  show 
clearly  that  in  each  sex  the  increase  at  the  higher  ages  is  more 
rapid  than  that  at  the  lower  ages. 

Similar  evidence  extending  over  a  longer  period  of  time  is 
furnished  by  the  Massachusetts  records.  The  rates  for  a 
single  year,  when  classified  by  sex  and  age,  are  often  based  on 
too  few  cases  to  be  entirely  trustworthy.  The  records  cover 
the  6  census  years  1860-1910,  which,  with  due  consideration  of 
the  sex  differences,  gives  10  cases.f  In  one  of  the  10  the  most 
rapid  increase  was  at  ages  over  80;  in  3  it  was  at  70-79,  in  3 
it  was  at  60-69,  and  in  only  3  was  it  at  any  period  below  60, 
all  3  being  at  30-39.  This  supports  the  previous  conclusion 
that  the  increase  of  cancer  mortality  is  greatest  toward  the 
end  of  a  normal  lifetime. 

Similar  rates  for  a  series  of  decades  are  to  be  found  in  the 
successive  decennial  supplements  to  the  Reports  of  the  Regis- 
trar General  and  for  1901-1910  in  his  Seventy-third  Annual 
Report  for  1910.  From  them  the  following  percentages  of 
increase  have  been  derived.    As  each  rate  speaks  for  a  10 

*  Appendix,  Table  XXXI. 
t  Appendix,  Table  XXXH. 
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year  period  and  for  a  large  population,  the  results  are  more 
regular  and  more  significant  than  those  previously  reached. 

FBR  CENT.  OF  DECENNIAL  INCREASE  IN  THE  DEATH  RATE  FROM  CANCER  BY 
SEX  AND  AOB  IN  ENGLAND  AND  WALES. 


Per  Cut  of 


1861-1870. 
to  1871>1880. 


1871-1880 
tol88M800. 


1881-1800 
to  1891-1900. 


1891-ltOO 
to  1901-1910. 


26-^ 

18 

14 

36 

T 

86^ 

17 

86 

89 

18 

45-M 

88 

43 

80 

85 

6fr-04 

38 

46 

88 

38 

69-74 

74 

.     44 

43 

84 

76+ 

88 

81 

49 

T 

FkMAUt. 


36-84 

9 

0 

3 

T 

86-44 

18 

8 

6 

-1 

45-64 

16 

16 

14 

6 

66-64 

30 

83 

83 

11 

66-74 

36 

38 

39 

33 

76+ 

36 

81 

89 

f 

The  preceding  figures  all  show  that  the  increase  in  cancer 
mortality  is  greater  at  the  higher  ages.  Incidentally  the  last 
series  shows  also  that  the  increase  of  cancer  among  men  is 
more  rapid  than  that  among  women  and  that  during  the  last 
decades  observed  there  was  a  slight  fall  in  the  cancer  mor- 
tality of  English  women  between  35  and  45  years  of  age. 

This  more  rapid  increase  at  the  higher  ages  is  quite  proba- 
bly connected  with  improved  diagnosis  and  certification. 
Ignorant  or  careless  certification  is  likely  to  affect  more  seri- 
ously deaths  not  only  of  the  weaker  economic  classes,  like 
the  Negroes,  but  also  of  the  less  economically  valuable  age 
periods,  like  those  near  the  end  of  a  normal-  lifetime.  Hence 
an  improvement  in  cancer  diagnosis  and  certification  would 
affect  especially  the  increase  in  the  reported  death  rate  at 
later  ages. 

8.  Is  the  increase  in  mortality  from  such  forms  of  cancer  as 
are  difficult  to  diagnose  more  rapid  than  the  increase  in  the 
forms  easy  to  diagnose? 
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I'he  classification  of  deaths  from  cancer  made  by  Messrs* 
King  and  Newsholme  into  accessible  and  inaccessible  cases 
suffers  from  one  questionable  assumption.  It  tacitly  assumes 
that  such  a  dual  classification  is  possible.  In  fact  cases  of 
cancer  fall  into  a  series  with  those  easy  of  diagnosis  at  one  end 
and  those  very  difficult  of  diagnosis  at  the  other.  One  im- 
portant element,  perhaps  the  most  important  element,  in 
determining  the  position  of  any  specific  case  on  that  scale  is 
the  part  of  the  body  involved.  A  recent  bulletin  of  the  federal 
Census  Bureau*  affords  an  objective  test  of  this  element  by 
indicating  what  proportion  of  cases  of  each  location  were 
diagnosed  by  the  reporting  physician  with  reasonable  cer- 
tainty. It  furnishes  what  students  of  the  statistics  of  cancer 
have  lacked  hitherto,  an  objective  basis  for  classifying  deaths 
from  this  cause  according  to  the  certainty  of  the  diagnosis 
and  the  part  of  the  body  first  attacked.  This  classification 
has  been  derived  from  the  physicians  who  reported  52,420 
deaths  from  this  disease  in  1914.  Their  statements  showing 
whether  the  diagnosis  in  each  case  rested  on  clinical  evidence 
alone  or  had  been  confirmed  by  operation  or  autopsy  enabled 
the  Washington  office  to  divide  these  52,420  deaths  into  those 
in  which  the  diagnosis  was  reasonably  certain  and  those  in 
which  it  was  uncertain.  From  these  figures  the  foUoMring 
results  have  been  derived: 

*  Mortality  from  Cametr  and  other  MaHgnaiU  Tumon  in  At  RegittraHon  Arta  ^tha  United  Statee,  1914. 
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DEATHS  FROM  CANCER  CLASSI^TED  ACCORDING  TO  PART  OF  BODY  AFFECTED, 
SHOWINO  PER  CENT.  WITH  DIAQNOSIS  UNCERTAIN.  REGISTRATION  AREA  OF 
UNITED  STATES,  1914. 


P«rtorBodyAff«etod. 


BwMt 

Skin.. 

J»w 

Tongue 

Lip 

Month 

ViCina  and  thIta 

TmIm; 

Uterw 

Lnrynz 

Reetum 

OTBry  and  fallopian  tube. . 

Fuiereai 

Kdnejn  and  ■apnraiale. . 

Brain 

Bladder 

Peritoneom  and  mesentery 

Bonee  (ezeept  jaw) 

Pnetate 

Inteitinea 

Lung  and  pleura 

Pharynx 

Eiophaffus 

Liyer  and  gall  bladder.... 
Stomach 


Number  of 

Caaee  where  Diagnoni  wae 

Uneertain. 

ingThoae 
with  DiagnoaiB 

Unknown. 

Number. 

Percent 

6.421 

0 

1,W7 

0 

851 

0 

614 

0 

376 

0 

230 

0 

184 

0 

121 

0 

7,4«8 

0.1 

341 

0.8 

2.164 

14 

06 

866 

56 

15.3 

667 

219 

38.6 

434 

171 

39.4 

M 

39 

39.8 

764 

305 

39.9 

887 

159 

41.1 

359 

156 

43.5 

625 

314 

50.2 

3.121 

1.632 

52.3 

278 

157 

56.5 

42 

24 

57.1 

484 

285 

58.9 

4.777 

3.421 

71.6 

9.681 

6.973 

72.0 

These  results  furnish  a  test  of  the  agreement  between  the 
classification  by  the  American  Census  Bureau  into  cases  of 
certain  and  uncertain  diagnosis  and  the  classification  by 
Messrs.  King  and  Newsholme  into  accessible  and  inaccessible 
cases.  The  English  authorities  included  under  accessible 
only  cancers  of  the  tongue,  mamma,  uterus,  and  vagina.  The 
foregoing  figures  confirm  this  classification  in  every  respect, 
but  suggest  that  to  these  might  well  have  been  added  cancers 
of  other  parts  of  the  mouth  than  the  tongue,  of  the  skin,  of 
the  larynx,  of  the  testes,  and  of  the  rectum.  But  cancers  of 
the  skin,  the  mouth,  and  the  testes  were  not  given  separately 
in  the  Frankfort  printed  sources  which  they  used,  and  they 
point  out  that,  in  their  figures,  cancers  of  the  larynx  and  the 
rectum  were  so  few  or  increased  so  little  that  a  change  in  the 
classification  of  these  would  not  affect  the  argument. 

We  may  conclude  that  the  dual  classification  of  Messrs. 
King  and  Newsholme  is  justified  by  these  results.  A  sharp 
line  separates  the  accessible  cases  from  the  inaccessible  and  to 


Digitized  by 


Google 


51]  On  the  Alleged  Increase  of  Cancer.  751 

the  former  clasSi  in  addition  to  those  placed  there  by  Messrs. 
King  and  Newsholme,  belong  cancers  of  the  mouth,  larynx, 
skin,  rectum,  and  testes.  But  the  cases  of  inaccessible  cancer 
may  be  ranged  roughly  in  a  series  according  to  the  reported 
uncertainty  of  the  diagnosis  from  cancer  of  the  ovary  and 
fallopian  tube  at  one  extreme  to  cancer  of  the  stomach,  liver, 
and  gall  bladder  at  the  other.  If  the  increase  of  cancer  is 
largely  due  to  improved  diagnosis  and  the  classification  of 
cases  according  to  the  part  of  the  body  afifected  is  correct  and 
complete,  then  the  rapidity  of  increase  in  the  reported  rate  for 
inaccessible  cancer  of  any  particular  internal  organ  and  the 
period  through  which  it  persisted  would  probably  vary  with 
the  difficulty  of  diagnosis.  It  may  be  wise  in  future  to  attempt 
an  improvement  of  the  method  introduced  by  Messrs.  King 
and  Newsholme  in  conformity  with  this  suggestion,  but  for 
the  present  the  American  material  is  entirely  inadequate  for 
such  a  study  and  that  from  other  countries  cannot  be  easily 
found  or  interpreted  with  confidence. 

9.  Is  the  rate  of  cancer  mortality  lower  and  its  increase 
faster  among  men  than  among  women? 

The  evidence  upon  which  an  affirmative  answer  to  both 
branches  of  this  question  is  based  has  already  been  reviewed 
in  the  examination  of  that  part  of  Messrs.  King  and  News- 
holme's  argument  (pp.  705,  ff.). 

10.  Does  the  increase  of  cancer  mortality  depend  upon  the 
initial  rate,  being  high  when  that  rate  is  small  and  diminishing 
or  even  disappearing  when  it  approaches  or  reaches  a  certain 
high  rate? 

If  the  assumption  which  we  are  trying  to  test  is  correct, 
if  the  true  death  rate  from  cancer  varies  only  with  age  and  all 
other  variations  in  the  reported  rates  depend  upon  the  accu- 
racy of  those  rates  and  so  upon  the  accuracy  of  diagnosis,  then 
the  increase  would  be  likely  to  depend  upon  and  vary  with  the 
initial  rate.  So  long  as  the  reported  rate  remained  far  below 
the  true  rate,  the  increase  might  be  constant  or  might  vary 
irregularly;  but  when  the  reported  rate  drew  near  the  true 
rate  and  the  opportunities  for  further  improvements  of  diag- 
nosis began  to  disappear,  the  increase  would  inevitably  slacken. 
On  the  other  hand,  if  the  spread  of  the  disease  were  actual, 
there  would  be  no  apparent  reason  why  the  disease  should 
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grow  only  towards  or  to  soijae  fixed  limit.  With  the  large 
amount  of  material  recently  brought  together  by  the  various 
international  compilations^  it  has  become  possible  to  test  this 
inference  from  our  assumption  on  a  scale  hitherto  quite  out 
of  the  question. 

We  may  test  the  theory  first  in  its  application  to  the  22 
countries  for  which  the  cancer  death  rates  have  been  computed 
from  data  found  in  March.*  From  these  rates  quinquennial 
averages  have  been  computed  and  the  average  increase  in 
these  per  cents,  has  been  determined,  the  results  being  given 
in  the  following  table: 


Avenge  Rate  of  InereMe  in  Next 

Sui0e  of  QtunqoeDiuftl 

Number  of  R«tM 
Involyad. 

FiveYcttB. 

Rates. 

Amount. 

PteCent. 

0-29 

10 

4.7 

21.7 

30-39 

19 

6.5 

18.9 

40-49 

20 

0.7 

15.1 

17 

8.6 

15.9 

00-69 

15 

8.3 

12.8 

70-79 

0 

7.5 

9.8 

80-89 

5 

10.7 

12.7 

9<M)9 

8 

5.3 

5.5 

100-H 

5 

4.0 

3.5 

'  Tlie  data  ipeak  for  the  following  ooontriet  and  datei,  a  total  of  004  yean. 


Country. 

Period. 

Number  of  Tesrs. 

lEnirlanH  an<1  Wftlfff          

1858-1910 
1855-1910 
1864-1910 
1870-1910 
1873-1910 
1877-1910 
1892-1910 
1875-1910 
1888-1910 
1892-1910 
189^1910 
1875-1910 
1900-1910 
1887-1910 
1892-1910 
1875-1910 
1864-1910 
1871^1910 
1879-1910 
1891-1910 
1891-1910 
1879-1910 

53 

gmtlftn'1 

56 

Inland 

47 

Norway       

41 

Auatria 

38 

Switserland 

34 

Oflrman  Empire 

19 

Prunia 

36 

Bavaria 

23 

Saxony 

19 

WQitemberg 

19 

Holland 

36 

Spun 

11 

lUly 

24 

SS;::::::::::::::::::;::::::;:::::::::::::;::;:. 

19 

New  South  WftU*  .               

36 

Vietoria 

47 

Queensland 

32 

South  Australia 

32 

West  Australia 

20 

Tasmania 

20 

New  Zealand 

32 

The  cancer  death  rates  for  each  country  in  each  year  will  be  found  in  Appendix,  T^e  XX.  Jn 
some  instances  they  will  be  seen  to  differ  slishtly  from  the  rates  given  in  Eoffman,  As  the  Mm 
volumes  received  the  oo^^Mration  and  sid  of  the  statistical  offices  of  the  various  countries  snd  I  bars 
found  no  resson  to  question  their  accuracy,  I  must  sscribe  these  differences  to  diffefeooes  in  elassdeatuii. 
I  believe  the  early  and  later  figures  for  each  country  in  March  are  comparable  and  that  is  the  impor- 
tant matter. 
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With  two  exceptions  the  per  cent,  of  increase  in  the  cancer 
mortality  fell  as  the  initial  rate  rose  and  after  the  initial  rate 
reached  80  the  average  amount  of  increase  also  fell  rapidly  as 
the  initial  rate  rose. 

A  similar  line  of  argument  has  been  applied  to  the  larger 
and  more  trustworthy  body  of  material  in  Falkenburg  and 
Hoffman  for  cities  of  at  least  100,000  population.  Each  5 
year  rate  for  each  city  has  been  obtained,  these  rates  have  been 
arranged  in  order  of  size,  the  increase  (or  decrease)  between 
each  5  year  rate  and  that  for  the  following  5  years  obtained 
and  from  these  figures  the  average  increase  for  each  group 
within  certain  limits  has  been  found.  The  results  have  been 
brought  together  in  the  following  sununary : 


Aiwate  Bate  of  InoraM  in  Next 

NumberoTRatM 
Involved. 

FiTeYean. 

Bates. 

Amount. 

FteC«Dt. 

0-9 

11 

1.0 

19.1 

10-19 

6 

8.4 

59.4 

20-29 

11 

8.2 

31.7 

80-39 

32 

17.9 

40-49 

88 

16.0 

50-59 

76 

13.6 

60-«0 

88 

ir.i 

70-79 

74 

12.9 

80-89 

44 

7.5 

90-99 

46 

4.8 

100+ 

85 

4.2 

Here,  too,  the  average  per  cent,  of  increase  falls  almost  from 
the  start  as  the  initial  rate  rises  and  the  amount  of  increase 
also  falls  rapidly  after  a  certain  rate,  in  this  instance  70  per 
100,000,  is  reached. 

To  supplement  this  information  for  the  leading  countries 
and  cities  of  the  world,  I  have  employed  the  returns  of  the 
annual  volumes  of  American  Mortality  Statistics  for  the  15 
year  period,  1900-1914.  They  embrace  49  American  cities, 
each  having  at  least  100,000  inhabitants  in  1910,  while  the 
preceding  tabulation  included  less  than  half  as  many  American 
cities.  In  this  case,  instead  of  computing  quinquennial  aver- 
ages, the  rate  in  1900  has  been  compared  with  that  in  1914. 
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Runoflmtttl 

NombttorBftUa 

iDTOlTBd. 

FoortMnTean. 

Afflount. 

Per  Col 

80-S9 
40-19 
60-M 
60-W 
70-79 
80+ 

S 

5 
10 
18 

6 

7 

42.0 
31.3 
81.6 
28.4 
21.7 
17.7 

116.0 
68.7 
58.6 
44.6 
29.1 
20.4 

Here,  too,  it  appears  that  the  average  per  cent,  of  increase 
slackens  regularly  and  rapidly  as  the  initial  amount  rises. 
The  average  amount  of  increase  also  falls  regularly  but  the 
change  does  not  appear  until  a  certain  rate,  in  this  case  50 
per  100,000,  is  reached. 

One  more  effort  to  widen  the  inductive  evidence  has  been 
made.  In  Mortality  Statistics,  1909,  the  death  rates  from  can- 
cer in  each  year  of  the  preceding  decade  is  rep)orted  for  142 
cities  which  in  1910  had  between  20,000  and  100,000  inhabi- 
tants. These  cities  are  so  small  that  it  is  unsafe  to  take  the 
death  rate  of  a  single  year  as  a  standard.  To  avoid  the  dif- 
ficulty, I  have  compared  their  average  cancer  death  rate  1900- 
1904  and  1905-1909  city  by  city.  As  a  shorter  period  of  time 
is  used,  the  results  are  correspondingly  less  important. 


Number  of  Ratca 

iDTOlted. 

Average  Rate  of  Inercaae  in  Next 
FiwYeara. 

Rates. 

Amoant. 

Per  Cent. 

0-89 
40-59     • 
60-79 

80+ 

9 
64 
50 
29 

12 
11 
9 
10 

35 
22 
15 
12 

The  preceding  table  shows  that  these  smaller  cities  in  gen- 
eral conform  to  the  rule  already  illustrated  in  the  rates  for  the 
foreign  countries  and  larger  foreign  and  American  cities.  In 
the  death  rate  of  the  cities  with  a  low  initial  rate  the  absolute 
increase  somewhat  exceeds  that  in  cities  with  a  high  initial 
rate  and  the  percentage  of  increase,  which  in  my  judgment  is 
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the  fairer  test,  is  much  more  rapid.  The  results  from  an  ex- 
tensive study  of  all  these  compilations  of  cancer  statistics 
corroborate  each  other  and  constitute,  I  believe,  strong  evi- 
dence in  support  of  the  theory  that  the  apparent  increase  in 
cancer  mortaUty  is  not  real. 

Arguments  from  analogy  are  seldom  of  value  in  matters  of 
this  sort,  but  one  analc^y,  .that  of  appendicitis,  seems  to  de- 
taerve  mention.  The  opinions  of  physicians  and  surgeons 
regarding  the  actual  increase  of  this  disease  diverge  as  widely 
as  they  do  regarding  the  increase  of  cancer.  Yet  a  confident 
beUef  in  the  increase  of  appendicitis  is  probably  less  general 
than  the  same  beUef  regarding  cancer,  a  larger  proportion  of 
medical  men  being  ready  to  ascribe  the  increase  of  appendicitis 
to  better  diagnosis.  Indeed  many  physicians  are  surprised 
to  learn  that  in  that  part  of  the  United  States  for  which  the 
facts  are  known  the  deaths  reported  from  appendicitis  are 
multiplying  as  fast  as  deaths  from  cancer.  The  following 
figures  show  the  rates  and  the  increase  of  each  disease  in  the 
registration  states  of  1900  for  each  year  between  that  date 
and  the  present.* 


Death  Rate  per  100.000 

Ratio  of  Rate  to  that  of 

Population. 

1900-100. 

T«ar. 

Cancer. 

Appendidtii. 

Cancer. 

Appendicitis. 

1900 

63.9 

8.8 

100 

100 

1001 

65.8 

8.8 

103 

100 

1002 

65.6 

8.8 

103 

100  . 

1903 

69.0 

9.6 

108 

109 

1904 

70.4 

10.3 

110 

117 

1906 

72.4 

10.2 

113 

116 

1906 

73.1 

10.3 

114 

117 

1907 

76.7 

10.2 

118 

116 

1908 

76.8 

10.8 

120 

117 

1909 

79.4 

10.8 

124 

123 

1910 

83.0 

11.1 

130 

126 

1911 

83.9 

11.3 

131 

128 

1912 

85.9 

11.0 

134 

125 

1913 

88.7 

11.6 

139 

132 

1914 

89.1 

12.2 

139 

139 

1915 

91.8 

12.3 

144 

140 

A  similar  but  more  rapid  spread  of  appendicitis  in  England 
is  indicated  by  the  reports.  The  mortality  from  it  before 
1901  is  unknown.     "The  recorded  death  rate  has  increased 

«  For  complete  figorcB  see  Appeodiz,  TaUe  XXXHI. 
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from  38  per  1,000,000  in  1901  to  66  in  1910."*  How  much  ci 
this  increase  in  either  country  is  due  to  the  better  diagnoas 
of  a  disease  which  always  attacks  an  inaccessible  organ,  I  see 
no  present  means  of  determining. 

STJMMABT   OF  RESULTS 

The  reported  mortaUty  from  cancer  is  increasing  in  almost 
every  part  of  the  world,  but  the  real  mortaUty,  if  increasing 
at  all,  is  certainly  not  increasing  with  equal  rapidity. 

To  determine  whether  there  is  a  real  increase  or  to  justify 
a  denial  of  it,  such  parts  of  the  reported  increase  as  are  not 
real  mxist  be  measured  and  substracted  from  the  total,  in 
order  to  ascertain  whether  there  is  a  residuum  not  thus  to 
be  explained  away.  For  dealing  with  this  problem,  corrected, 
or  standardized,  death  rates  are  likely  to  be  misleading  rather 
than  helpful  because  the  amount  and  rate  of  increase  shown 
by  them  depend  largely  upon  the  standard  used.  This  con- 
clusion opens  a  way  for  \ising  the  data  in  the  international 
compilations  recently  published,  none  of  which  are  in  the 
shape  of  corrected  rates  or  can  readily  be  converted  into  them. 

A  substitute  for  standardized  rates  as  a  way  of  measuring 
how  much  of  the  increase  in  the  reported  death  rates  from  can- 
cer is  due  to  changes  in  the  sex  and  age  composition  of  a  popu- 
lation during  any  period  studied  has  been  appUed  to  5  cases 
with  the  result  that  between  one  sixteenth  and  fo\ui;een  six- 
teenths and,  on  the  average,  one  third,  of  the  increase  was 
found  to  be  so  accounted  for.  Evidently  the  part  varies 
widely,  but  to  assume  that  not  less  than  one  tenth  of  the  re- 
ported increase  of  cancer  mortality  is  due  to  changes  in  sex 
and  age  composition  seems  a  conservative  inference. 

The  remainder,  perhaps  nine  tenths  of  the  increase,  must  be 
explained  by  improved  diagnosis,  or  accepted  as  actual. 

Cancer  mortality  is  lower  but  increasing  faster  among  men 
than  among  women.  Both  dififerences  may  be  due  to  the 
fact  that  among  men  the  organs  chiefly  attacked  by  cancer 
are  inaccessible  while  among  women  they  are  accessible. 
Hence  the  scope  for  improving  the  diagnosis  of  cancer  among 
men  was  and  is  much  wider. 

•  EngUnd  and  Wales,  7Srd  Annual  Rejwrt  of  the  Rtgistnr  Gtiural  (1010),  p.  faaaL 
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The  argument  that  the  Frankfort  corrected  rates,  I860- 
1890,  indicate  that  the  increase  was  confined  to  inaccessible 
cancer  and,  therefore,  was  probably  due  entirely  to  improved 
^liagnosis  is  strengthened  by  compiling  the  Frankfort  data, 
1890-1913,  from  ofGlcial  manxiscript  sources,  nearly  doubling 
the  period  observed  and  trebling  the  material. 

When  the  death  return  comes  from  anyone  but  a  physician, 
the  cause  of  death  is  seldom  reported  as  cancer.  Hence  there 
is  a  uniform  and  close  connection  between  the  proportion  of 
deaths  certified  by  physicians  and  the  proportion  isiscribed  to 
cancer. 

The  reported  cancer  mortality  is  low  in  those  Axistrian  prov- 
inces where  ifiedical  certificates  are  few  and  higher  where  they 
are  many.  A  similar  relation  is  suggested  in  Europe  when 
the  countries  are  arranged  in  order  of  cancer  mortality,  Switz- 
erland having  the  highest  rate  and  Serbia  the  lowest.  This 
is  of  the  first  importance  for  the  present  problem,  because 
in  many  countries  the  proportion  of  deaths  certified  by  phy- 
sicians is  rapidly  rising.  Even  when  this  is  not  the  case,  the 
proportion  of  ignorant  and  incompetent  physicians  is  usually 
•decreasing,  a  change  which  would  tend  to  the  same  result. 

At  ages  when  the  cancer  mortaUty  is  highest  the  proportion 
of  deaths  certified  by  physicians  to  all  deaths  is  much  lower 
than  in  early  middle  life.  Hence  at  those  high  ages  there  has 
been  more  room  for  a  change  from  certification  by  a  layman 
to  certification  by  a  physician  and  probably  such  changes 
have  been  made  on  a  large  scale. 

The  increase  in  cancer  mortality  is  greatest  at  the  upper 
ages,  when  the  economic  value  of  a  life  is  least  and  diagnosis 
a  few  decades  ago  was  probably  most  faulty. 

The  facilities  for  diagnosing  cancer  by  microscopical  exami- 
nation of  the  diseased  tissues,  etc.,  are  probably  better  in  cities 
than  in  the  country  and  better  in  hospitals  than  in  general 
practice.  Hence  the  disproportionate  increase  of  urban  popu- 
lation, the  multiplication  of  hospital  beds  and,  in  many  Euro- 
pean countries,  the  increase  of  autopsies  make  for  greater 
accuracy  in  the  diagnosis  of  cancer. 

The  deaths  ascribed  to  Ul-defined  or  unknown  causes  in  the 
American  registration  states  of  1900  decreased  between  1900 
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and  1915  to  less  than  one  tenth  of  the  initial  number  and  the 
death  rate  still  faster.  If  these  deaths  no  longer  ascribed  to 
ill-defined  or  unknown  causes  were  distributed  over  the  other 
causes  in  a  random  way,  the  transfer  to  cancer  accounted  for 
about  one  ninth  of  the  increase  in  the  reported  mortality  from 
that  disease.  This  is  probably  an  imderstatement  of  the  pro- 
portion to  be  so  explained.  Similar  changes  have  occurred 
in  many  other  countries. 

*  The  deaths  ascribed  to  tumor  in  the  American  registration 
states  of  1900  decreased  between  1900  and  1915  to  a  little  oxer 
one  fourth  and  the  rate  to  one  fourth  of  the  initial  figure. 
Where  deaths  were  reported  in  1900  only  by  enumerators,  and 
so  negligently,  the  proportion  ascribed  to  tumor 'to  all  ascribed 
to  tumor  or  cancer  was  7  times  as  great  as  within  the  registra- 
tion area  in  the  same  year.  The  change  from  tumor  to  cancer 
in  the  registration  states  between  1900  and  1914  and  in  Massar 
chusetts  between  1855  and  1912  seems  to  account  for  one 
twentieth  of  the  increase  in  the  cancer  death  rate.  English 
evidence  seems  to  corroborate  the  American. 

The  deaths  ascribed  to  old  age  in  the  American  registration 
states  of  1900  decreased  between  1900  and  1915  to  a  little 
more  than  two  fifths,  and  the  rate  to  less  than  one  third,  of 
the  initial  figure.  The  transfers  from  old  age  to  cancer  proba- 
bly account  for  at  least  one  eighth  of  the  increase  of  canoer 
mortality  in  those  states,  1900-1915. 

The  measurable  influences  swelling  the  increase  in  the  re- 
ported mortality  from  cancer  above  the  true  mortality,  namely, 
the  increasing  proportion  of  elderly  persons  in  the  population, 
the  transfers  from  ill-defined  and  unknown  causes,  from  tumor 
and  from  old  age  to  cancer  seem  to  account  in  the  Ammcan 
registration  states  for  fully  one  half  of  the  reported  increase, 
leaving  another  half  to  be  otherwise  explained  or  accepted  as 
real. 

Arguments  contributing  to  explain  away  this  remaining 
half  either  cannot  yet  be  stated  in  the  quantitative  form,  or, 
if  so,  cannot  be  combined  with  the  preceding  by  any  process 
of  addition. 

If  it  should  prove  to  be  a  general  rule,  as  it  apparently  is 
true  in  Frankfort,  that  the  increase  is  confined  to  mortaUty 
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from  inaccessible  cancer,  that  would  go  far  towards  establish- 
ing the  view  that  the  whole  increase  was  only  apparent.  But 
notwithstanding  fragments  of  evidence  from  other  districtSi 
this  form  of  argument  is  still  restricted  in  the  main  to  the 
Frankfort  material. 

In  cities  the  cancer  mortality  is  usually  higher  but  increas- 
ing more  slowly  than  in  country  districts  and  that  notwith- 
standing the  larger  proportion  of  aged  persons  with  high  cancer 
mortality  in  the  country.  This  may  be  connected  with  the 
larger  proportion,  greater  accessibility  and  expertness  of  city 
physicians, — factors  which  have  brought  to  the  city  records  a 
large  number  of  cancer  deaths  which  would  have  been  reported 
otherwise  in  the  country.  The  difference  between  the  two 
regions  is  decreasing  and  will  perhaps  continue  to  decrease, 
as  the  improvement  in  city  records  slackens  as  they  approach 
perfection  and  the  improvement  in  the  country  records  accel- 
erates for  a  time. 

Cancer  mortality  among  Negroes  in  the  United  States  is 
lower  but  increasing  faster  than  among  whites.  It  seems 
likely  that  this  is  due  to  marked  but  diminishing  differences 
in  correctness  of  diagnosis. 

The  increase  in  cancer  mortality  varies  roughly  with  the 
size  of  the  initial  rate,  tending,  after  a  certain  moderately 
high  rate  is  reached,  to  decrease  as  the  initial  rate  rises. 

In  England  and  the  United  States  the  increase  in  cancer 
mortality  is  parallel  with  the  increase  in  mortality  from  appen- 
dicitis and  both  may  be  due  entirely,  as  they  certainly  are  in 
large  degree,  to  the  improvement  of  diagnosis. 

The  cumulative  evidence  that  improvements  in  diagnosis 
and  changes  in  age  composition  explain  away  more  than  half 
and  perhaps  all  of  the  apparent  increase  in  cancer  mortality 
rebuts  the  presumption  raised  by  the  figures  and  makes  it 
probable,  although  far  from  certain,  that  cancer  mortality  is 
not  increasing. 
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APPENDIX 

TABLE  I(») 

DEATH  RATE  FROM  CANCER  CLASSIFIED  BT  SEX  FOR  CONNECTICUT.  MAINE. 
MASSACHUSETTS.  NEW  HAMPSHIRE  AND  RHODE  ISLAND.  BT  FIVE  TEAR  PERI. 
ODS.  189^1910. 


Period. 

PopoUtion. 

DwUnfromCuioer. 

Death  Rate  per  100/)00 
Popahlkm. 

Mau. 

189^1900 
lMl-1905 
19(»-1910 

12.462.345 
lS.539t529 
14.863.178 

5.755 
7W 
9.136 

Ik.2 

53.6 
61.5 

fUMAlM, 

189^1900 
1901-1905 
1906-1910 

12.839.093 
13.891.734 
15.103.303 

11.592 
14.016 
16.741 

90.3 
100.9 
110.9 

U)  Date  from  Hoffman,  pp.  456-469. 


TABLE  nCa) 

DEATH  RATE  FROM  CANCER  CLASSIFIED  BT  SEX.  REGISTRATION  STATES  AS  CON- 

STITUTED  IN  1900.  (b)  FOR  TEARS  1900-1915. 


Tear. 


PtypolatioQ. 


Deatha  from  Cancer. 


Death  Rate  per  100.000 
Population. 


1900 

10.004.754 

4.703 

47.0 

1901 

10.222.010 

4.962 

48.7 

1902 

10.439.266 

4.950 

47.4 

1903 

10.066.522 

6.893 

60.6 

1904 

10373.778 

5.631 

51.8 

1905 

11.091.034 

5381 

53.0 

1905 

11.306.290 

6.136 

54.8 

1907 

11.625.M6 

6.464 

56.0 

1908 

11.742.802 

6.606 

56.3 

1909 

11.960.058 
12.177.315 

7.116 

60.5 

1910 

7.626 

63.6 

1911 

12.394.571 

7.962 

64.2 

1912 

12.611.827 

8.101 

64.2 

1913 

12.829.083 

8.617 

67.2 

1914 

13.046.339 

8.915 

68.3 

1916 

13.263.695 

9389 

72.3 
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1900 

9,990,458 

8.066 

80.7 

1901 

10.186,856 

8,456 

83.0 

1903 

10.883,254 

8,703 

83.8 

1903 

10,579.652 

9.257 

87.5 

1904 

10,776,051 

9.616 

89.2 

1906 

10,072,450 

10.102 

92.1 

1906 

11.168,849 

10.290 

92.1 

1907 

11,365.248 

10,870 

95.6 

1908 

11.561.647 

11.290 

97.7 

1909 

11.758.046 

11,715 

99.6 

1910 

11.954,444 

12.398 

103.7 

1911 

12,150.842 

12.634 

104.0 

1912 

12,347,240 

13.350 

108.1 

1913 

12,543,638 

13.880 

110.7 

1914 

12,740,037 

14.052 

110.3 

1915 

12,936.437 

14,472 

111.9 

(a)  Figans  from  a  manttsoript  table  kindly  furniahed  the  writer  by  the  Bureau  of  the  Cenaua. 

(b)  l^ine.  New  Hampahire,  Veimont,  Maaaacboaetta,  Rhode  laland,  Conneetioat,  New  Yoii^  New 
Jeney,  Dbtriet  of  Columbia,  Indiana,  and  Michigan. 

TABLE  m.  (a) 

DEATH  RATE  FROM  CANCER  CLASSIFIED    BY  SEX.  FOR  FOURTEEN  AMERICAN 
CmE8.(b)  BY  FIVE  YEAR  PERIODS,  1891-1910. 


Period. 

Population. 

Deatha  from  Cancer. 

Death  Rate  per  100,000 
Population. 

Mali. 

1891-1895 
1896-1900 
1901-1905 
1906-1910 

16,461.766 
20.382,334 
23.045,672 

5.059 
7.543 
10,631 
14,245 

39.4 
45.8 
52.1 
61.8 

FkMAU. 

1891-1895 
1896-1900 
1901-1905 
1906-1910 

13.255,922 
16.962.809 
20.851,575 
23.409.743 

9435 
18,173 
17.885 
22.345 

71.9 
77.7 
85.8 
95.5 

(a)  Data  from  Hoffman^  pp.  475,  ff .  The  ficurea  for  New  York  City  apeak  for  Greater  New  York  since 
1898  and  for  Manhattan  and  Bronx  Boroughabefore  that  date.  The  cancer  mortality  of  Brooklyn  by  aex 
1891-1806  ia  unknown. 

Cb)  Au2U8ta,Ga..  Beaton,  Cincinnati,  ClevelaufL  Hartford,  Naahville,  New  Haven,  New  York  City, 
PhiiadeliMua,  ProTidenoe,  Richmond,  Springfield,  Maas.,  St.  Louia,  Washington. 
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DEATH  RATE  FROM  CANCER  CLASSIFIED  BY  SEX.  FOR  ENGLAND  AND  WALES. 
IRELAND.  NORWAY.  BAVARIA.  ITALY.  NEW  SOUTH  WALES.  VICTORIA,  SOUTH 
AUSTRALIA.  QUEENSLAND.  TASMANIA.  NEW  ZEALAND.  BERMUDAS.  AND 
JAMAICA.  BY  FIVE  YEAR  PERIODS.  1806-1010. 


Period. 

Population. 

Deaths  £ram  Cancer. 

Death  Rate  per  100.000 
Population. 

MAI.B. 

1896^1900 
190M905 
1906-1910 

199.454.004 
207.654,862 
215.633.636 

113.988 
132.566 
155.607 

57.2 
63.8 
72.2 

Fbmali. 

1896-1900 
1901-1905 
1906-1910 

205338.996 
214.802.328 
224.589.489 

158.280 
178.108 
200.667 

76.9 
82.8 
89.4 

(a)  Data  from  Hoffman,  pp.  596,  ff. 


TABLE  V.  (a) 


DEATH  RATE  FROM  CANCER  CLASSIFIED  BY  SEX.  FOR  CERTAIN  FOREIGN  aTIES.  (b) 
BY  FIVE  YEAR  PERIODS,  1896-1910. 


Period. 

Population. 

Deaths  from  Cancer. 

Death  Rate  per  100,000 
Population. 

Malb. 

1896-1900 
1901-1905 
1906-1910 

84,316.038 
86.819.660 
39.343.588 

27.581 
33.243 
30.118 

80.4 
90.3 
99.4 

Fbmalx. 

1896-1900 
1901-1905 
1906-1910 

37.160,683 
40.045.459 
42.691.732 

39,996 
46,070 
51,277 

107.6 
115.0 
120.1 

fa)  Data  from  Hoffman^  pp.  605.  ff . 

(b)  London,  Sheffield.  Lirerpool,  Manchester,  Cities  of  Denmark,  Bremen.  Berlin.  Frankfort.  Municb, 
Pitris,  Budapest.  Sydney.  Toronto,  Buenos  Aires. 
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TABLE  Vn.(»} 
DEATHS  FROM  CANCER  IN  FRANEFORT-ON-MAIN  OVER  TWENTY  TEARS  OF  AGE. 


1860-1866 

1867-1878 

1874-1880 

1881-1887 

1888-18B8  (b) 

Ate. 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

20-29 
80^0 
40-40 
60-50 
60-60 
70-70 
80+ 

.! 

18 
50 
86 
10 
4 

5 

18 
51 
86 
70 
85 
4 

6 
17 
20 
40 
47 
26 

3 

8 

05 
80 
54 

5 

7 
10 
47 
60 
70 
43 

5 

5 

40 
02 
112 
00 
67 

5 

6 
84 
67 
04 
88 
46 

6 

15 
50 
123 
143 
151 
75 
20 

1 

15 
66 
106 
80 
47 

6 

0 
53 
101 
166 
158 
66 
17 

ToUl 

140 

264 

158 

834 

260 

420 

330 

577 

321 

565 

1804-1800(0) 

1000-1004 

1006-1000 

101(hl013 

TotaL 

Age. 

ji 

1 

1 

i 

1 

1 

1 

1 

1 

<• 

1 

1 

S 

£ 

5S 

& 

2 

h 

ss 

93 

^ 

20-20 

8 

5 

0 

13 

12 

13 

11 

0 

62 

76 

138 

30-30 

26 

48 

41 

50 

25 

55 

41 

70 

228 

420 

648 

40-40 

68 

130 

73 

130 

88 

170 

00 

160 

536 

1.031 

1.567 

50^0 

138 

188 

148 

238 

208 

284 

145 

246 

080 

1.558 

2.547 

60-60 

123 

175 

180 

215 

255 

208 

238 

260 

1.135 

1.501 

2,636 

70-70 

62 

84 

00 

121 

05 

166 

118 

158 

546 

826 

1.372 

80+ 

10 

14 

17 

25 

15 

34 

7 

32 

72 

156 

228 

Total 

435 

644 

567 

801 

608 

1.028 

660 

085 

3.568 

6W 

0.136 

(a)  Hgures  from  1860  to  1887,  inclunTe,  (kriTed  from  King  and  ATatraMiM,  Table  XIV.    figaim  for 
later  years  derived  from  manuecript  tables  from  the  Frankfort  Statistical  Office. 

(b)  Omittixig  the  year  1800.  for  which  the  figures  were  not  avulable. 
(o)  Omitting  the  year  1806,  for  which  the  figures  were  not  available. 

TABLE  Vra.Ca) 
DEATHS  FROM  CANCER  IN  FRANKFORT-ON-MAIN  OVER  TWENTY  YEARS  OF  AGE 
CLASSIFIED    INTO   ACCESSIBLE    CANCER,  INACCESSIBLE   CANCER  AND  CAN- 
CER IN  UNDEFINED  POSITION. 


1860- 
1866 

1867- 
1878 

1874- 
1880 

1881- 
1887 

1888- 
1893(b) 

1804- 
1800(0) 

lOOO- 
1004 

1006- 
1000 

1010- 
1013 

Total.    • 

Age. 

1 

i 

1 

(^ 

1 

1 

1 

9 

I 

i 

1 

1 

I 

1 

fo 

1 

1 

1 

1 

1 

1 

i 

ACCEBSIBLB  Ckvcm. 

20-20 

1 

4 

1 

1 

5 

' 

4 

4 

1 

10 

20 

30-39 

6 

1 

19 

21 

1 

26 

1 

30 

20 

39 

27 

30 

3 

208 

211 

40-49 

38 

2 

28 

53 

4 

63 

7 

55 

4 

53 

1 

59 

5 

70 

78 

28 

495 

523 

50-59 

6 

40 

61 

51 

1 

62 

4 

71 

7 

71 

5 

87 

6 

06 

60 

36 

598 

634 

60-69 

3 

26 

6 

30 

46 

34 

2 

53 

8 

48 

2 

58 

5 

72 

71 

27 

437 

464 

70-79 

7 

14 

1 

14 

1 

13 

1 

15 

15 

2 

22 

2 

27 

33 

11 

160 

171 

80+ 

1 

1 

1 

4 

4 

4 

6 

0 

10 

3 

39 

42 

Total. . . 

10 

115 

9 

143 

1 

186 

7 

206 

15 

229 

14 

211 

11 

266 

18 

305 

24 

» 

109 

1056 

2065 

Digitized  by 


Google 


OOJ 


un  me  Aiiegea  increase  oi  f^ancer, 

Inaocbsibu  Cancxr. 


Cancbr,  Position  Undcpinid. 


(a)  Fisur«B  from  1860  to  1887,  indiuive,  derived  from  King  and  Nnnhcimet  Table  XIV  continued, 
urea  for  later  years  derived  from  manuscript  tables  from  the  Frankfort  Statistical  Office. 

(b)  Omitting  the  year  1890,  for  which  the  figures  were  not  available. 

(c)  Omitting  the  year  1806,  for  the  sai 


Fig- 


TABLE  IX.  (a) 
POPULATION  AT  RISK  IN  FRANEFORT-ON-MAIN. 


Age. 


186(h 
1866 


1867- 
1873 


1874- 
1880 


1881- 
1887 


1888- 
1803  (b) 


1804- 
1800  (c) 


lOOO- 
1004 


1005- 
1000 


lOlO- 
1013 


Malxs. 


2(h20 

00,404 

78,174 

00,222 

06.183 

07,888 

134,450 

173.683 

102,245 

160.211 

30-30 

42.204 

4d,166 

60.410 

87,654 

70,064 

03,702 

124,430 

154,841 

158.002 

40-49 

20,201 

30.064 

40.003 

57,471 

51,704 

65,878 

77,068 

03,107 

07.586 

50-60 

18,024 

30,036 

23,860 

30.224 

20,154 

41,070 

51.207 

57,162 

53,400 

60-60 

10.850 

11,556 

12,018 

16.158 

13,586 

18,124 

24,008 

20,540 

20.012 

70-70 

3,700 

4,228 

5,116 

6,202 

5,100 

6,606 

7,808 

0,240 

0,084 

804- 

617 

750 

019 

1,137 

842 

1.001 

1,310 

1.454 

1,381 

Total. . . 

105,000 

102.874 

243,43s 

205,110 

260,337 

360,830 

460,503 

537.670 

510,66IK 

FCICALBS. 


20-20 

74,536 

85.365 

108.000 

133,871 

110,057 

157,951 

103,103 

213.162 

192,782 

30-30 

40.880 

50.361 

70.137 

91,459 

76,021 

90,780 

126,516 

154.060 

156,157 

40-40 

27.260 

31,010 

41.705 

60.116 

54.230 

60,218 

82.207 

07.156 

08,545 

50-50 

19.645 

21,320 

26.813 

34.575 

33.308 

46,071 

56,064 

64.004 

61,067 

60-60 

12.172 

13,881 

16,524 

21.439 

18,143 

24.286 

31.034 

38.166 

37,998 

70-70 

4.272 

5.288 

7,008 

8.957 

7,774 

0.976 

11.051 

14,077 

14,508 

80+ 

•    1,110 

044 

1.077 

1.904 

1,632 

1.879 

2.296 

2,630 

2,400 

Total.    . 

170,875 

208,178 

271,273 

352.321 

311,074 

400.169 

504,071 

584,254 

563.547 

(a)  Figures  from  1860  to  1887,  inclusive,  derived  from  King  and  ^eiMAofme,  Table  XV. 
later  jrears  derived  from  German  census  report. 
Cb)  Omitting  the  year  1890,  for  which  the  figures  were  not  available, 
(c)  Omitting  the  year  1806,  for  which  the  figures  were  not  available. 
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TABLE  X.(») 
FRANKFORT.    ANNUAL  DEATHS  FROM  CANCER  IN  1.000.000  LIVINO.  AT  LEAST 
TWENTY-FIVE  TEARS  OF  AGE.     POPULATION  DISTRIBUTED  IN  AGE  GROUPS 
ACCORDING  TO  ENGLISH  LIFE  TABLE  NO.  a— PERSONS. 


Period. 


Aooe«ible. 


Total. 


Males. 


1860-1860 

126 

1.118 

859 

1.603 

1867-1873 

88 

1.421 

137 

U646 

187i-1880 

14 

1.913 

363 

2.290 

1881-1887 

85 

1.865 

805 

2.205 

1888-1803  (b) 

91 

2^289 

171 

2.551 

1884-1809(0) 

66 

2.489 

104 

2.6S9 

1000-1004 

51 

2.742 

118 

2.911 

1005-1900 

08 

2,791 

119 

2.981 

1910-1013 

119 

2.522 

130 

2.771 

Fbicalu. 


1860-1866 

1.081 

1.323 

293      • 

2,697 

1867-1878 

1.214 

1.540 

254 

3,008 

1874-1880 

1,220 

1.588 

131 

2.939 

1881-1887 

981 

1,820 

272 

3.073 

1888-1898  (b) 
1894-1899(0) 

1,275 

1.959 

174 

3,408 

903 

1,936 

122 

2.961 

1900-1904 

914 

2.013 

115 

3.042 

1905-1909 

925 

2.311 

180 

3.416 

1910-1913 

913 

2,057 

152 

3.122 

(a)  Figorai  from  1860  to  1887.  indiuive.  deriTod  from  King  and  ^TmotMau.  Table  XVI.    FSfurei  for 
later  yean  derived  from  manueeript  tablee  from  the  Frankfort  Statistical  Offiee. 
a>)  Omittinf  the  year  1890.  for  whidi  the  figures  were  not  arailable. 
(o)  Omitting  the  year  1896,  for  whidi  the  figures  were  not  arailable. 

TABLE  XI. 
STANDARD  MILLION.  ENGLAND  AND  WALES.  AS  SHOWN  BY  ENGLISH  LIFE  TABLE 
NO.  3  AND  BY  CENSUS  OF  1881. 


Age  Period. 


Engfish  Life  Table  No.  3. 


Census  of  1881. 


Males. 


Under  5 

49.630 

67.660 

5-9 

42.710 

60.380 

10-14 

41,210 

53.985 

15-19 

40,150 

48328 

20-24 

38,700 

42.825 

25-29 

36.980 

37.238 

30-34 

35,190 
99  ^nn 

32390 
9afM» 
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Under  6 

51.000 

67,882 

5-9 

44320 

60,783 

10-14 

42,740 

53,826 

15-19 

41,670 

49.239 

20-24 

89,990 

46.810 

25-29 

88.140 

40.465 

80-34 

36.210 

35,455 

85-39 

34,190 

31.190 

40-44 

32,100 

27,439 

45-49 

29.920 

23,660 

50-54 

27.630 

20,236 

55-69 

25.010 

17,309 

60-64 

21,790 

13,935 

17.910 

10,507 

70-74 

13,400 

7,301 

75-79 

8,700 

4.431 

80-84 

4.590 

2,000 

85-89 

1.820 

670 

90-94 

500 

197 

95+ 

90 

37 

511,620 

513,372 

TABLE  Xn. 

STANDABDIZED  CANCER  DEATH  RATES  FOR  FRANKFORT,  BASED  ON  ENGLISH 
LIFE  TABLE  NO.  3  AND  ON  ENGUSH  CENSUS  OF  1881. 


Age. 


SUndaid  Milfion. 


Table  No.  3. 


EngUah  GeoBua 
of  1881. 


Canoer  Death 

Rate 

Frankfort 

1860-66.  (a) 


Computed  Cancer  Deaths. 


BngWri^  Life 
Table  No.  3. 


CenaoBO 
1881. 


Mau 


Und0r2O 

173,700 

230,871 

2.7 

5 

6 

20-29 

75,680 

80,063 

3.5 

3 

3 

30-39 

68,490 

61,985 

20.6 

14 

13 

40-49 

60,240 

47.183 

53.1 

32 

25 

50-69 

49.900 

33.690 

225.1 

112 

76 

60-69 

36,180 

21,214 

278.7 

101 

59 

70-79 

18,900 

9.605 

453.9 

86 

44 

80+ 

5,290 

2,067 

514.8 

27 

11 

ToUl 

488,380 

486,628 

880 

237 

Fbilllcs. 


Under  20 

179,630 

231,730 

3.0 

5 

7 

20-29 

78,130 

87,275 

6.0 

6 

5 

30-39 

70.400 

66,645 

27.0 

19 

18 

40-49 

62.020 

61.099 

156.2 

97 

80 

60-69 

52,640 

37.545 

372.4 

196 

140 

60-69 

39.700 

24,442 

477.8 

190 

117 

70-79 

22.100 

11,732 

693.5 

163 

81 

80+ 

7,000 

2,904 

332.3 

23 

10 

ToUl 

611.620 

513,372 

688    X 

468 

Bothaeiea... 

1,000,000 

1,000,000 

1,068 

696 

(a)ComL 
StatMtikd.St. 
p.  240,  supplemented 


B  population  of  Frankfort,  1864,  from  SiaL  d.  dtui,  ReteA«,  "Beitrftoe  ii 

Main,"  U  (1866),  pt.  I,  Table  XDC.  and  deaths  from  King  and  Neinkdn 

to  deaths  undv  20  from  personal  iuTestigaticm. 


Digitized  by 


Google 


TABLE  Xm. 
STANDARDIZED  CANCER  DEATH  RATES  FOR  FRANKFORT,  1888-89.  BASED  ON  ENG- 
LISH UFE  TABLE  NO.  3  AND  ON  ENGLISH  CENSUS  OF  1881. 


Age. 


SUndard  Million. 


EngUahlife 
TableNo.3 


Engliah  Ceostii 
of  1881. 


Caneo'  Death 

Rate  Mr 
100,000  Popu- 
lation, Frtmk- 
fort.  1888-80.  (a) 


Computed  Cancer  Deatbe. 


Engliablife 
TableNo.  8. 


KngKA 

CennMof 
1881. 


MaI.18. 


Und«20 

178,700 

280.871 

20-29 

75.680 

80.068 

2.7 

2 

2 

30-39 

68.490 

61.985 

14.8 

10 

9 

40-49 

60.340 

47,183 

132.6 

80 

62 

50-69 

49.900 

33.690 

862.0 

180 

122 

00-69 

86.180 

21.214 

466.S 

169 

99 

70-79 

18.900 

9.605 

821.4 

155 

79 

80+ 

5.290 

2.067 

625.0 

83 

13 

Total 

488.880 

486,638 

629 

886 

FlMALM. 


Under  20 

179,630 

231.730 

3.0 

5 

7 

20-29 

78.130 

87.275 

6.7 

5 

6 

80-39 

70,400 

66,645 

68.6 

48 

46 

40-49 

62.020 

51,099 

200.0 

124 

102 

50-59 

52.640 

37,545 

493.4 

260 

185 

60-69 

39,700 

24.442 

887.1 

852 

217 

70-79 

22,100 

11,732 

815.8 

180 

96 

80+ 

7,000 

2,904 

937.5 

66 

27 

Total 

511.620 

513.372 

1.040 

686 

Bothaezea 

1.000,000 

1.000,000 

1.669 

1.072 

TABLE  XIV.  (a) 
DEATH  RATE  FROM  CANCER  IN  THE  REGISTRATION  STATES  OF  1900  IN  THE 

YEARS  1900-1910. 


Year. 

Population, 

Deaths  from  Cancer. 

Death  Rate  per  100.000 
Population. 

1900 

19.995.212 

12,769 

63.9 

1901 

20,408.866 

13.438 

65.8 

1902 

20.822.520 

13.653 

65.6 

1903 

21.286.174 

14.650 

69.0 

1904 

21.649.829 

15,247 

70.4 

1905 

22,068.484 

15.983 

72.4 

.   1906 

22.477,139 

16.426 

73  1 

1907 

22,890.794 

17.324 

75  7 

1908 

23.804,449 

17^96 

76.8 

1909 

23.718.104 

18.830 

79.4 

1910 

24.181.759 

20.024 

83.0 

Increaae  per  100,000  population,  1900-1910. 
Percent,  increaie,  1900-1910 


.19.1 
.29.9 


(a)  Data  kindly  fumiahed  the  writer  in  manuscript  by  the  Bureau  of  the  Census. 
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TABLE  XV. 
STANDARDIZED  CANCER  DEATH  RATE  1910  IN  REGISTRATION   STATES  AS  CON- 
STITUTED IN  1900.  (a) 


Males. 

Females. 

Age  Period. 

Population 

Cancer 

Death  Rate 

per  100.000 

Population 

1910. 

Estiznated 
Deaths 
1910. 

Population 

Cancer 

Death  Rate 

per  100,000 

Population 

1910. 

Estimated 
Deaths 
1910. 

Under  5 
5-9 
10-14 
15-19 
20-24 
25-34 
35-44 
45-54 
55-64 
65-74 
754- 

1,048,490 

1,001,754 

915,572 

885,871 

920.072 

1,751,535 

1,408,030 

966,630 

620,054 

343,391 

143.355 

4.1 

1.5 

1.8 

2.9 

4.9 

9.5 

33.0 

106.7 

272.0 

493.6 

693.7 

43 

15 

16 

26 

45 

166 

465 

1,031 

1,686 

1,695 

994 

1,031,197 
988,707 
909,552 
926,057 
993.194 
1,730,952 
1.325,608 
928.077 
632,720 
362,034 
162,360 

2.8 

1.2 

1.4 

3.5 

4.1 

21.9 

88.9 

230.7 

411.8 

616.2 

867.8 

29 

12 

13 

32 

41 

379 

1.178 

2,141 

2.602 

2,231 

1.409 

Total 

10,004,754 

6,182 

9,990,458 

10,067 

ToUl  population 19.996.212 

Estimated  deaths 16»349 

Standardised  death  rate 81 . 8 

(a)  Population  1900  and  cancer  death  rates  1910  kindly  furnished  the  writer  by  the  Bureau  of  the  Census. 

TABLE  XVI. 
STANDARDIZED  CANCER  DEATH  RATE,  ENGLAND  AND  WALES,  1911. 


Males. 

Females. 

Cancer 

Cancer 

Age  Period. 

Death  Rate 

Death  Rate 

Population  (a) 
1901. 

per  100.000 
Popula- 

Estimated 
Deaths 

Population  (a) 
1901. 

''.^r 

Estimated 
Deaths 

tion  (b) 

1911. 

tion  (b) 

1911. 

1911. 

1911. 

Under  5 

1,855,361 

8.3 

61 

1,861,347 

2.6 

48 

5-9 

1,738,993 

2.8 

49 

1.748,298 

1.8 

31 

10-14 

1,670,970 

2.2 

37 

1,670.770 

1.3 

23 

15-19 

1,607,522 

3.6 

58 

1.638.621 

2.7 

44 

20-24 

1,472,644 

6.3 

03 

1.648,278 

4.4 

73 

21^-29 

1,328,288 

8.5 

113 

1,496,221 

8.0 

120 

30-34 

1,157.666 

14.0 

162 

1,273,665 

26.0 

318 

35-39 

1.034,469 

27.4 

283 

1.110,924 

56.8 

631 

40-44 

897,484 

58.8 

628 

953,138 

113.3 

1.080 

45-49 

759,955 

127.2 

967 

813,233 

191.8 

1,559 

50^ 

636.254 

224.3 

1,427 

692.749 

264.1 

1.829 

65-50 

497,498 

350.0 

1,741 

555.079 

389.4 

2,161 

60-64 

410.447 

523.7 

2,150 

480,226 

507.2 

2,436 

65-69 

282,403 

696.6 

1,964 

347,270 

622.6 

2,162 

70-74 

195,465 

86?.  4 

1,697 

250,868 

808.1 

2,027 

75-79 

113,096 

947.0 

1,071 

151.384 

889.0 

1.346 

80-«4 

52.137 

851.0 

444 

76,631 

863.8 

662 

854- 

17,971 

738.9 

133 

30.528 

808.4 

247 

Total... 

15,728,613 

12,978 

16,799.230 

16,796 

Total  population 32,527.843 

Estimated  deaths 29,774 

Standardised  death  rate 91.5 

(a)  From  Cttuut  of  England  and  Wakt,  1901.  Summary  TabUt,  p.  139. 

(b)  Computed,  usmg  population  for  1911  from  Centus  of  England  and  TToIm,  1911,  VII,  pp.  1, 2;  and 
deaths  for  191 1  from  7^A  Ann.  Rtp.  (^ Regittrar-<Stn€rai  (191 1),  p.  201. 
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TABLE  XVII. 
STANDARDIZED  CANCER  DEATH  RATE  OF  ENGLAND  AND  WALES.  1891-1900. 


Males. 

Females. 

AiePteiod. 

SUndard 

Cancer 
Death  Rate 

Eitimated 

Standard 

Cancer 
Death  Rate 

MiUion 

per  100.000. 
Population 

Deaths 

Million 

per  100,000 

Deaths 

1881-1890. 

1891-1900. 

1881-1890. 

1891-1900. 

1891-1900. 

1891-1900. 

Under  5 

64,122 

3.3 

/ 

64,557 

2.8 

2 

5-9 

59.833 

1.8 

59,678 

1.4 

1 

10-14 

54,806 

1.9 

54.765 

1.4 

1 

15-19 

49,720 

8.2 

50.287 

2.7 

1 

20-24 

42.922 

5.1 

47.564 

3.9 

2 

25-84 

71,131 

9.9 

77.499 

17.6 

14 

85-44 

55,095 

38.4 

21 

58,944 

89.1 

53 

45-54 

40.472 

130.0 

53 

44,478 

232.3 

103 

55-64 

27.151 

316.0 

86 

30,893 

409.9 

127 

65-74 

15.184 

532.5 

81 

18.326 

582.9 

107 

75+ 

5,591 

582  4 

33 

7,487 

637.7 

48 

Total 

485.527 

289 

514,478 

459 

StaadarcBied death  rate  per  100,000 74.8 

(a)  Standard  million  from  Svpp.  to  BBtk  Ann.  Rep.  of  Bogittraf^tntrd  (1801-1900),  p.  zi;  average  an- 
nual deaths  per  million,  JUd.,  p.  ezov. 


TABLE  XVm. 
STANDARDIZED  CANCER  DEATH  RATE.  NEW  YORK  CITY.  1910. 


Males. 

Females. 

Age  Period. 

Population 
1900. 

Cancer 
Death  Rate 
per  100,000 
Popula- 
tion (a) 
1910. 

Estimated 
Deaths 
1910. 

Population 

Cancer 
Death  Rate 

tion  (a) 
1910. 

Estimated 
Deaths 
1910. 

Under5 
5-9 
10-14 
15-19 
20-24 
25-34 
85^ 
45n54 
55-64 
65-74 
75+ 

199.688 
177.591 
149.906 
140,670 
161.988 
343.178 
261.095 
146,495 
78,692 
32.915 
9.799 

7.0 

0.9 

1.4 

4.1 

9.9 

12.4 

44.3 

172.9 

398.4 

733.2 

681.4 

14 

2 

2 

6 

16 

43 

116 

253 

314 

241 

67 

197.604 
177.156 
151.358 
162.081 
192.853 
338.175 
232.950 
141.837 
82.591 
39.314 
13.835 

2.8 

2.3 

1.4 

3.3 

2.8 

26.4 

107.9 

281.4 

497.9 

665.0 

884.6 

6 
4 
2 
5 
5 

80 
251 
399 
411 
261 
122 

Total 

1.702.012 

1.074 

1.729,754 

1,555 

ToUlpopuUtion 3,43U766 

Estimated  deaths 2,629 

Stondardiied  deathnte 766 

(a)  Death  rates  kindly  furnished  in  manuscript  by  Bureau  of  the  Census. 
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TABLE  XIX. 
STANDARDIZED  CANCER  DEATH  RATE,  LONDON,  (a)    1911. 


Make. 

Femake. 

Aie  Period. 

Population 
1901.  (b) 

Oanear 
Death  Rate 

tion  (0) 
1911. 

Eetimated 
Deaths 
1911. 

Population 
1901.  (b) 

Canoer 
Death  Rate 
per  100.000 
Popula- 
tion (c) 
1911. 

Estimated 
Deaths 
1911. 

Under  15 
15-24 
25-34 
35-89 
40-44 
45-49 
50-54 
55^9 
60-64 
65-«9 
70-74 
75-79 
80-84 
85+ 

675,970 

436,371 

371.418 

150,706 

129,992 

107,820 

87.913 

65.784 

52.932 

33.341 

21.662 

11.816 

5.218 

1,742 

3.5 

5.5 

11.8 

80.4 

64.0 

164.9 

279.5 

489.3 

664.3 

855.0 

1,180.3 

1,104.1 

993.6 

624.2 

24 
23 
44 
46 
83 
177 
246 
289 
352 
285 
245 
130 
52 
11 

681,904 

493.478 

437,763 

168,882 

141.486 

119.010 

99.284 

76,821 

65.153 

45.125 

32.647 

19.612 

10.200 

4.091 

2.3 
3.8 
16.0 
60.2 
128.0 
170.5 
268.1 
392.5 
508.2 
591.9 
764.7 
942.7 
963.6 
997.3 

16 

19 

70 

102 

181 

208 

266 

298 

331 

367 

250 

185 

98 

41 

Total 

2,142,085 

2,007 

2.394.456 

2,827 

ToUlpopolatkm 4,586,541 

Estimated  deaths 4|834 

Standaidiaed  death  rate 95.5 

(a)  AdnnnistntiTe,  or  Repstratimi.  County. 

(b)  From  C«iMiM  of  Sn^wl  and  WaU$,  1911,  Swnmary  TahUt,  pp.  148-149. 
(e)  From  7^^  Ann.  £ep.  tf  Rti^tlrar-Gtneni  (1901),  p.  Izzn. 

TABLE  XX.  (a) 

DEATH  RATES  PROM   CANCER  IN    VARIOUS  EUROPEAN  COUNTRIES  AND   THE 
AUSTRALIAN  COLONIES. 


Year. 


Death  Rate 
[rom  Canoer 
Mr  100,000 
Population. 


Year. 


Death  Rate 
from  Canoer 
per  100.000 
Population. 


Year. 


Death  Rate 
from  Canoer 
per  100.000 
Population. 


Year. 


Death  Rate 
from  Cancer 
per  100,000 
Population. 


Enomnd  and  Walk,  (b) 

1858 

32.9 

1872 

43.1 

1886 

59.0 

1900 

83.9 

1859 

83.7 

1878 

44.4 

1887 

61.6 

1901 

84.3 

1860 

84.1 

1874 

46.1 

1888 

62.2 

1902 

84.6 

1861 

86.0 

1875 

47.1 

1889 

65.6 

1903 

87.4 

1862 

86.1 

1876 

47.3 

1890 

67.6 

1904 

88.2 

1863 

36.1 

1877 

48.8 

1891 

69.2 

1905 

88.9 

1864 

38.6 

1878 

50.3 

1892 

69.2 

1906 

92.2 

1865 

87.2 

1879 

50.1 

1803 

71.0 

1907 

91.5 

1866 

38.5 

1880 

51.4 

1804 

71.2 

1908 

93.3 

1867 

89.2 

1881 

52.0 

1805 

75.8 

1909 

96.1 

1868 

40.3 

1882 

53.4 

1896 

76.4 

1910 

96.7 

1860 

41.7 

1883 

54.9 

1897 

78.6 

1870 

42.4 

1884 

56.5 

1898 

79.9 

1871 

42.4 

1885 

57.2 

1899 

82.6 

(a)  Computed  from 
Cb)  Figures  going' 


for  population  and  deaths  in  MarcK  Vols.  I  and  II. 

to  1838  may  be  found  in  the  successive  Annwtl  lUpori*  of  the  Regittnr-Gtneral, 
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Scotland. 


1866 

29.2 

1869 

43.1 

1883 

63.6 

1897 

74.7 

1866 

30.3 

1870 

41.1 

1884 

65.1 

1898 

79.5 

1867 

31.9 

1871 

42.6 

1886 

66.3 

1899 

81.3 

1868 

31.8 

1872 

46.8 

1886 

59.5 

1900 

78.9 

1869 

33.0 

1873 

44.7 

1887 

60.6 

1901 

81.8 

1860 

33.2 

1874 

47.3 

1888 

62.1 

1902 

82.3 

1861 

38.0 

1876 

47.6 

1889 

66.6 

1903 

83.8 

1862 

37.2 

1876 

47.7 

1890 

60.7 

1004 

85.9 

1863 

37.2 

1877 

48.2 

1891 

67.0 

1905 

90.0 

1864 

41.2 

1878 

60.4 

1892 

66.6 

1906 

97.6 

1866 

39.6 

1879 

49.9 

1893 

68.3 

1907 

97.9 

1866 

41.3 

1880 

60.5 

1894 

70.3 

1908 

98.5 

1867 

39.7 

1881 

61.1 

1895 

71.1 

1900 

101.6 

1868 

40.6 

1882 

64.5 

1896 

70.8 

1910 

102.7 

Irblano. 


1864 

26.6 

1876 

32.2 

1888 

41.7 

1900 

60.8 

1866 

28.6 

1877 

36.4 

1889 

44.9 

1901 

65.1 

1866 

30.7 

1878 

36.2 

1890 

45.5 

1902 

64.5 

1867 

30.2 

1879 

33.9 

1891 

46.2 

1903 

69.0 

1868 

30.1 

1880 

34.1 

1892 

47.9 

1904 

60.4 

1869 

30.6 

1881 

37.1 

1893 

49.5 

1905 

74.9 

1870 

33.1 

1882 

36.9 

1894 

61.8 

1906 

79.2 

1871 

32.1 

1883 

39.7 

1896 

60.4 

1907 

76.2 

1872 

32.6 

1884 

39.1 

1896 

53.7 

1008 

76.7 

1873 

32.7 

1886 

39.0 

1897 

68.2 

1909 

80.0 

1874 

33.4 

1886 

41.4 

1898 

58.8 

1010 

83.7 

1876 

33.2 

1887 

42.6 

1899 

69.0 

NO&WAT. 


1870 

27.1 

1881 

45.7 

1891 

61.3 

1901 

95.1 

1871 

27.3 

1882 

46.2 

1892 

63.7 

1902 

91.5 

1872 

27.0 

1883 

49.4 

1893 

69.7 

1903 

93.2 

1873 

34.6 

1884 

61.6 

1894 

71.4 

1004 

96.0 

1874 

31.9 

1886 

63.1 

1896 

71.2 

1905 

98.4 

1876 

34.6 

1886 

60.4 

1896 

81.1 

1906 

97.6 

1876 

34.4 

1887 

65.6 

1897 

85.4 

1907 

100.3 

1877 

37.1 

1888 

66.2 

1898 

84.2 

1008 

97.2 

1878 

37.6 

1889 

66.4 

1899 

89.1 

1909 

95.2 

1879 

41.8 

1890 

67.0 

1900 

91.3 

1910 

92.9 

1880 

41.4 

AUSTUA. 


1873 

33.0 

1883 

44.4 

1893 

59.0 

1902 

74.2 

1874 

33.9 

1884 

46.7 

1894 

60.8 

1903 

78.7 

1876 

35.2 

1885 

47.6 

1896 

63.7 

1904 

74.9 

1876 

36.4 

1886 

48.3 

1896 

65.8 

1905 

76.2 

1877 

37.4 

1887 

47.8 

1897 

67.9 

1906 

77.9 

1878 

38.4 

1888 

49.3 

1898 

69.4 

1907 

n.3 

1879 

40.7 

1889 

51.6 

1899 

69.9 

1906 

78.0 

1880 

40.7 

1890 

52.6 

1900 

70.9 

1909 

78.7 

1881 

42.2 

1891 

54.3 

1901 

72.9 

1910 

77.9 

1882 

42.7 

1892 

57.0 

SwnZBSLAlfD. 


1877 

78.9 

1886 

111.6 

1895 

122.2 

1903 

129.7 

1878 

82.4 

1887 

110.4 

1896 

120.0 

1904 

128.6 

1879 

86.6 

1888 

113.8 

1897 

123.4 

1905 

127.4 

1880 

90.7 

1889 

111.7 

1898 

123.3 

1906 

129.1 

1881 

99.3 

1890 

111.8 

1899 

122.0 

1907 

122.6 

1882 

99.1 

1891 

114.4 

1900 

125.4 

1908 

128.0 

1883 

101.0 

1892 

119.8 

1901 

127.9 

1909 

126.7   , 

1884 

103.9 

1893 

116.0 

1902 

125.8 

1910 

123.5 

1885 

106.6 

1894 

116.2 
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OsBMAir  EnratB.  (a) 


PiKinsu. 


Batabu. 


Saxont.  (b) 


WUBTIIIBIBO. 


^OLLAI^>. 
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1802 

61.0 

1807 

60.3 

1002 

76.0 

1007 

83.2 

1888 

68.0 

1808 

70.4 

1003 

.   77.2 

1006 

83.7 

18M 

64.5 

1800 

78.7 

1004 

70.8 

1000 

84.5 

1895 

66.7 

1000 

72.1 

1006 

80.0 

1010 

87.0 

1806 

68.1 

1001 

74.7 

1006 

81.3 

1875 

22.0 

1884 

35.3 

1803 

51.1 

1002 

61.0 

1876 

24.2 

1885 

35.8 

1804 

52.8 

1003 

65.2 

1877 

26.5 

1886 

38.3 

1805 

53.2 

1004 

68.6 

1878 

28.2 

1887 

38.1 

1806 

54.8 

1006 

60.4 

1870 

28.8 

1888 

40.0 

1807 

56.0 

1006 

70.4 

1880 

20.0 

1880 

43.5 

1808 

56.3 

1007 

73.4 

1881 

31.1 

1800 

43.3 

1890 

60.3 

1008 

73.6 

1882 

31.0 

1801 

44.7 

1000 

50.6 

1000 

74.8 

1883 

33.8 

1802 

40.6 

1001 

61.7 

1010 

78.5 

1888 

70.4 

1804 

92.6 

1900 

99.3 

1906 

110.5 

1880 

81.6 

1805 

94.9 

1901 

102.9 

1907 

106.8 

1800 

81.0 

1896 

95.3 

1902 

103.4 

1908 

108.2 

1801 

88.7 

1897 

96.9 

1903 

107.4 

1909 

109.7 

1802 

85.0 

1898 

97.3 

1904 

110.2 

1010 

114.2 

1803 

00.0 

1899 

101.9 

1905 

108.9 

• 

1892 

85.7 

1897 

95.2 

1902 

97.0 

1907 

97.3 

1893 

85.7 

1898 

91.2 

1903 

91.0 

1908 

94.3 

1894 

89.1 

1899 

94.8 

\Z 

88.2 

1909 

93.9 

1896 

89.5 

1900 

93.6 

91.6 

1910 

93.9 

1896 

93.2 

1901 

97.4 

1906 

93.8 

1892 

71.4 

1897 

80.0 

1902 

97.4 

1907 

102.8 

1893 

71.4 

1898 

95.0 

1903 

98.4 

1908 

102.9 

180^ 

70.1 

1899 

94.0 

1904 

98.7 
104.2 

1909 

105.5 

1896 

75.2 

1900 

94.0 

1905 

1910 

107.3 

1896 

82.1 

1901 

94.4 

1906 

99.3 

1875 

47.9 

1884 

61.6 

1893 

80.8 

1902 

95.0 

1876 

48.5 

1885 

66.0 

1894 

81.0 

1903 

98.9 

1877 

50.2 

1886 

67.0 

1895 

85.4 

1904 

97.9 

1878 

51.1 

1887 

65.3 

1896 

88.5 

1905 

101.2 

1879 

52.5 

1888 

69.5 

1897 

90.4 

1906 

100.7 

1880 

54.4 

1889 

75.3 

1898 

93.0 

1907 

101.8 

1881 

57.6 

1890 

73.4 

1899 

96.0 

1908 

102.8 

1882 

68.4 

1891 

79.4 

1900 

91.8 

1909 

102.6 

1883 

58.0 

1892 

79.9 

1901 

93.7 

1910 

106.4 

(a)  Figure!  inehide  about  94  per  cent,  of  the  popuUtion.    For  detaib  aee  notes  in  March,  I  and  II. 

(b)  For  figures  running  back  to  1873  see  ZeiUehr.  d.  k,  Sdch.  Sua.  Landetamiet  1905,  p.  263. 
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Amertcan  t:ytaii8t%cai  Assoaaiion, 

Spain. 


[/* 


1900 
1901 
1902 


39.3 
42.4 
43.3 


1903 
1904 
1905 


44.1 
46.6 
45.8 


1906 
1907 
1908 


47.6 
47.5 
51.4 


Italy. 


Sk&bu. 


New  South  Walbb. 


ViCTOBU. 


QUXBNBLAND. 


1900 
1910 


51.0 
52.3 


1887 

42.7 

1893 

42.9 

1899 

51.9 

1905 

58.3 

1888 

42.3 

1894 

44.5 

1900 

52.2 

1906 

62.0 

1889 

43.0 

1895 

48.2 

1901 

52.7 

1907 

61.7 

1890 

42.7 

1896 

49.1 

1902 

53.9 

1008 

64.5 

1891 

43.0 

1897 

60.3 

1903 

53.8 

1909 

64.2 

1892 

42.6 

1808 

61.1 

1904 

57.1 

1910 

65.6 

1895 

5.5 

1899 

9.5 

1903 

0.1 

1907 

13.8 

IIS? 

6.6 

1900 

0.5 

1904 

10.8 

1908 

12.6 

7.0 

1901 

9.1 

1905 

10.4 

1909 

13.1 

1898 

7.4 

1902 

9.6 

1906 

10.6 

1010 

12.8 

1875 

30.9 

1884 

26.4 

1893 

40.7 

1902 

62.3 

1876 

27.5 

1885 

28.8 

1894 

42.1 

1908 

65.4 

1877 

26.6 

1886 

34.4 

1895 

44.4 

1904 

66.0 

1878 

29.0 

1887 

85.2 

1896 

48.9 

1906 

65.3 

1879 

24.7 

1888 

39.0 

1897 

53.3 

1906 

69.0 

1880 

32.8 

1889 

86.9 

1898 

54.4 

1907 

70.8 

1881 

28.2 

1890 

35.6 

1899 

57.1 

1908 

67.5 

1882 

26.9 

1891 

45.2 

1900 

56.5 

1909 

72.5 

1883 

25.7 

1892 

43.3 

1901 

61.7 

1910 

71.7 

1864 

21.7 

1876 

38.0 

1888 

40.4 

1900 

68.5 

1865 

24.7 

1877 

40.7 

1889 

57.7 

1901 

73.4 

1866 

18.4 

1878 

38.3 

1890 

56.0 

1902 

70.4 

1867 

18.6 

1879 

45.9 

1891 

60.9 

1908 

76.1 

1868 

27.6 

1880 

45.1 

1892 

58.8 

1004 

73.9 

1869 

26.8 

1881 

40.4 

1893 

62.6 

1905 

78.6 

1870 

30.0 

1882 

41.9 

1894 

63.1 

1906 

75.6 

1871 

26.2 

1883 

49.5 

1895 

64.2 

1907 

82.1 

1872 

30.0 

1884 

47.8 

1896 

66.7 

1908 

81.8 

1873 

32.6 

1885 

46.5 

1897 

65.5 

1909 

82.6 

1874 

34.5 

1886 

50.4 

1898 

78.1 

1910 

82.5 

1875 

39.1 

1887 

51.8 

1899 

71.0 

1880 

23.0 

1888 

23.3 

1896 

39.8 

1904 

57.2 

1881 

29.4 

1889 

32.7 

1897 

89.1 

1905 

66.7 

1882 

22.7 

1890 

28.2 

1898 

46.5 

1906 

64.7 

1883 

26.1 

1891 

33.1 

1899 

47.8 

1907 

66.4 

1884 

31.4 

1892 

31.3 

1900 

47.7 

1906 

61.0 

1885 

16.7 

1893 

28.3 

1901 

55.0 

1909 

60.7 

1886 

27.6 

1894 

35.8 

1902 

55.0 

1910 

67.3 

1887 

22.8 

1895 

41.7 

1903 

40.1 
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1880 

28.1 

1888 

37.8 

1805 

52.5 

1004 

63.4 

1881 

32.0 

1880 

43.1 

1807 

51.8 

1006 

60.2 

1882 

31.0 

1800 

41.4 

1808 

51.1 

1006 

76.0 

1883 

2fi.2 

1801 

40.1 

1800 

57.0 

1007 

74.5 

1884 

35.0 

1802 

45.5 

1000 

50.8 

1008 

73.6 

1885 

32.8 

1803 

50.0 

1001 

00.5 

1000 

80.0 

1886 

34.1 

1804 

47.0 

1002 

75.0 

1010 

80.7 

1887 

36.0 

1805 

47.4 

1008 

78.5 

WlBT  AlWnULLU 

1805 

27.2 

1800 

35.5 

1003 

41.6 

1007 

50.0 

1806 

25.2 

1000 

20.7 

1004 

44.3 

1008 

54.3 

1807 

34.0 

1001 

44.4 

1005 

50.8 

1000 

68.0 

1808 

88.3 

1002 

41.3 

1006 

50.2 

1010 

40.5 

1805 

48.7 

1800 

58.2 

1008 

56.2 

1007 

62.0 

1806 

60.1 

1000 

53.8 

1004 

52.0 

1008 

67.6 

1807 

50.0 

1001 

54.6 

1006 

54.2 

1000 

67.4 

1808 

50.8 

1002 

61.0 

1006 

51.0 

1010 

66.5 

1880 

28.1 

1888 

43.5 

1806 

55.1 

1004 

67.6 

1881 

27.2 

1880 

42.5 

1807 

54.7 

1005 

65.1 

1882 

28.0 

1800 

47.5 

1808 

64.0 

1006 

60.5 

1883 

20.0 

1801 

46.8 

1800 

62.4 

1007' 

73.5 

1884 

34.5 

1802 

47.8 

1000 

56.8 

1008 

70.8 

1885 

31.1 

1803 

50.2 

1001 

66.2 

1000 

74.1 

1886 

36.8 

1804 

60.1 

1002 

67.2 

1010 

76.1 

1887 

30.0 

1805 

55.4 

1003 

71.0 

TABLE  XZI.(ft) 
PROPORTION  OF  TOTAL  DEATHS  OCCURRINQ  IN  HOSPITALS.  NEW  TORK  CITT, 


1808-1015. 


Ye«. 

Total  DeathB. 

DMthBi&Hoq>iU]s. 

Per  Cent.  Ooeviring  in 

HoQtttdl. 

1808 

66.204 

10.700 

16.3 

1800 

65.343 

11,740 

18.0 

1000 

70.872 

12.600 

17.8 

1001 

70.720 

13.343 

18.0 

1002 

68.112 

12,613 

18.5 

1003 

^7.864 

14.605 

21.6 

1004 

78.060 

17.138 

22.0 

1005 

73,714 

18,108 

24.6 

1006 

76.203 

10,163 

25.1 

1007 

70.205 

21,444 

27.1 

1008 

73,072 

20.684 

28.3 

1000 

74,105 

21,451 

28.0 

1010 

76.742 

22.631 

20.5 

1011 

75.423 

23.466 

81.1 

1012 

73.008 

22.108 

30.4 

1013 

73.002 

22.788 

80.8 

1014 

74.803 

23.823 

31.8 

1015 

76.108 

25,005 

32.0 

vfaieli 


furnidied  the  writer  by  the  Bureau  of  Reoocdi.  New  Tork  City.  HoniitalL  ae  h< 
nee  inetitutioiis  **  which  indiTiduab  eater  tfireet  from  their  homea,*'  aDdiiot  tnoee  " 
reeidenta  at  the  time  of  death." 


Digitized  by 


Google 
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TABLE  XXII.  (a) 

PROPORTION  OP  DEATHS  IN  HOSPITALS  TO  TOTAL  DEATHS,  FORMER  CITY  OP 
NEW  TORE,  188»-1897. 


Yew. 

ToUlDMthi. 

Death!  in  Hbq>itab. 

PerCent.ofDetthi 
OeeunruciiiHaBiHtalB. 

1889 

89,688 

6,102 

15.4 

1890 

40,108 

6.310 

15.7 

1891 

48,669 

6.948 

159 

1892 

44,829 

7.681 

178 

1893 

44,486 

8.306 

18.7 

1894 

41.175 

7.742 

18.8 

1895 

43.420 

8.091 

1R6 

1896 

41.622 

8.530 

20.4 

1897 

88.857 

8.534 

22  0 

(a)  Dftto  dflrived  from  the  lUooeMiTe  A  imwU  B$portt  oftke  Ntv  York  CUy  Dtvartwuni  i^Hwith. 

TABLE  XXm.U) 
HOSPITAL  BEDS  TO  100,000  POPULATION,  GERMAN  EMPIRE,  1877-1910. 


Year. 

Hoepital  Beds  per 

Year. 

HtapitalBeikpcr 
100.000  Pbimbtioii. 

1877     . 

166 

1902 

325 

1879 

175 

1903 

335 

1882 

182 

1904 

345 

1885 

201 

1905 

356 

1888 

224 

1906 

364 

1891 

246 

1907 

376 

1894 

266 

1908 

382 

1897 

273 

1909 

391 

1900 

295 

1910 

400 

1901 

310 

(ft)  Comimted  from  Stat.  Jokrh.fUr  d.  D,  lUiek,  XXXVI  (1915),  popaUtion  p.  2;  hoepital  statiiiioi  p. 


TABLE  XXIV. 

PROPORTION  OP  DEATHS  FROM  CANCER  AND  FROM  TUMOR  TO  DEATHS  FROM 
BOTH  CAUSES,  UNITED  STATES.  1880-1914. 


Yew. 


DeaUu  from 


Cancer  and 
Tumor. 


Cancer. 


Tumor. 


Per  Cent. 
Cancer. 


PerCeoi 
Tumor. 


UNrrxD  Statbs  (EivTmi  Area). 


1880 
1890 
1900 


14.849 
20.984 
32.902 


13.068 
18,536 
29,475 


1.781 
2.448 
3.427 


88.0 
88.3 
89.6 


12.0 
11.7 
10.4 
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1900 
1901 
1902 
1903 
1904 

19.902 
20.676 
21.306 
22356 
23.839 

19.381 
20.171 
20347 
22325 
23.895 

581 
505 
459 
531 
444 

97.1 
97.5 
97.8 
97.7 
98.1 

2.9 
2.5 
2.2 
2.3 
1.9 

1900-1904 

108.639 

106.119 

2320 

97.7 

2.3 

1905 
1900 
1907 
1908 
1909 

24.831 
29.490 
31.022 
33.923 
38.020 

24.330 
29.020 
30314 
33.465 
37.562 

501 
470 
508 
458 
458 

98.0 
98.4 
98.4 
98.6 
98.8 

2.0 
1.6 
1.6 
1.4 
1.2 

190(^1909 

157.286 

154391 

2.395 

98.5 

1.5 

1910 
1911 

iSil 

1914 

41.592 
44.479 
46.908 

41.039 
44.024 
46.531 
49.928 
52.420 

553 
455 
877 
297 
336 

98.7 
99.0 
99.2 
99.4 
99.4 

1.3 
1.0 
0.8 
0.6 
06 

1910-1914 

285.960 

233.942 

2.018 

99.1 

0.9 

(a)  See  oommente,  pp.  784r-735. 


TABLE  XXy.(A) 

DEATH  RATES  FROM  CANCER  AND  FROM  TUMOR  IN  THE  REGISTRATION  STATES 
OF  1900.  FOR  THE  YEARS  1900-1915. 


0*Atha  Pmm 

Death  Rate 

per 

Per 

100.000  Population. 

Cent,  of 

Year. 

Population. 

Deaths 

Cancer. 

Tumor. 

Both. 

Cancer. 

Tumor. 

Both. 

from 
Cancer. 

1900 

19.995312 

12.769 

894 

13.163 

63.9 

65.9 

97.0 

1901 

20.408.866 

13.438 

332 

13.770 

65.8 

67.4 

97.6 

1902 

20.822.520 

13.653 

287 

13.940 

65.6 

67,0 

97.9 

1903 

21336.174 

14.650 

355 

15.005 

69.0 

70.7 

97.6 

1904 

21.649.829 

15.24Z 

2ft4 

15.541 

70.4 

71.8 

98.1 

1905 

22.063.484 

15.983 

318 

16301 

72.4 

73.8 

98.1 

1906 

22.477.139 

16.426 

284 

16.710 

73.1 

74.4 

98.3 

1907 

22,890.794 

17324 

278 

17.602 

75.7 

76.9 

98.5 

1908 

23.304.449 

17.896 

229 

18.125 

76.8 

77.8 

98.7 

1909 

23.718.104 

18.830 

227 

19.057 

79.4 

80.4 

98.8 

1910 

24.131.759 

20.024 

294 

20318 

83.0 

84.2 

98.6 

1911 

24345.413 

20396 

203 

20.799 

83.9 

0.8 

84.7 

99.1 

1912 

24.959.067 

21.451 

169 

21.620 

85.9 

0.7 

86.6 

99.2 

1913 

25.372.721 

22.497 

119 

22316 

88.7 

0.5 

89.2 

99.4 

1914 

25.786376 

22.967 

144 

23.111 

89.1 

0.6 

89.7 

99.3 

1915 

26300.032 

24.061 

138 

24.199 

91.8 

0.5 

92.3 

99.4 

(a)  Population.  deaUia  and  death  rates  from  cancer  kindly  furnished  the  writer  in  manuscript  by  the 
Bureau  o^  the  Census;  figures  for  tumor  compiled  from  sucoesave  vohimes  of  Mortality  StaHMHes. 
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TABLE  XXVin.  (a) 

DEATH  RATE  FROM  CANCER  IN  CITIES  AND  RURAL  DISTRICTS  OF  THE  REGIS- 
TRATION  STATES  OF  1900.  FOR  YEARS  1000-1915. 


Yew. 

PopoktioD. 

Deaths  from  CftDOff. 

Death  Rate  per  100,000 
Popaktion. 

CitiM. 

Runl 
Districti. 

Cities. 

Rural 
Districts. 

Cities. 

Rural. 
Districts. 

1900 

10  090  0M 

9.304.546 

7.060 

5.709 

66.0 

61.4 

1901 

11.105,137 

9.303.729 

7.717 

5,721 

69.5 

61.5 

1902 

11.519.608 

9.302.912 

7.844 

5.809 

68.1    . 

62.4 

1003 

11.934.080 

9.302.094 

8.498 

6.152 

71.2 

66.1 

1904 

9.301.276 

8.892 

6.355 

72.0 

68.8 

1905 

12.763.036 

9300.458 

9.323 

6.660 

73.0 

71.6 

1906 

18.177.499 

9.299.640 

10.065 

6.361 

76.4 

68.4 

1907 

18.591.972 

9.298.822 

10.544 

6.780 

77.6 

72.9 

1908 

14.006,445 

9.298,004 

10.809 

7.087 

77.2 

76.2 

1909 

14.430.918 

9.297.186 

11.530 

7.300 

80.0 

78.5 

1910 

14.838.879 

9.292.880 

13.302 

7.722 

82.9 

83.1 

ion 

15.302.813 

9.342.600 

12.760 

7.836 

83.9 

83.0 

1913 

15.565.318 

9.393.849 

13.437 

8.014 

86.8 

85.a 

1913 

15.937.962 

9.444.739 

14.042 

8.455 

88.2 

89.5 

1914 

16.294.431 

9.491.955 

14.546 

8,421 

89.3 

88.7 

1915 

16.662.676 

9.537.356 

15.208 

8.853 

91.3 

93.8 

(a)  Data  kindly  furnished  the  writer  in  manuscript  by  the  Bureau  of  the  Census. 


TABLE  XXIX.  (a) 

DEATH  RATES  FROM  CANCER  IN  CERTAIN  EUROPEAN  COUNTRIES   CLASSIFIED 
BY  CITY  AND  REST  OF  COUNTRY. 


Population. 

Deaths  from  Cancer. 

Death  Rates  from  Caneer 
perlOO,000  Population. 

Year. 

Urban. 

Rest  of 
Country. 

Urban. 

Rest  of 
Country. 

Urban. 

liestof 
Country. 

England  and  Wales,  (b) 


1881 
1891 
1901 
1909 


5.058.823 
5.546.621 
6.141.048 
6.222.293 


20.987.319 
23.539.198 
26,471.086 
29.205.379 


2.898 
4,217 
5.553 
6.687 


10.644 
15.900 
21,934 
27.366 


57.3 
76.0 
90.4 
107.5 


50.7 
67.5 
82.9 
93.7 


Scotland,  (e) 


1881 

740390 

3.001374 

424 

1.490 

57.2 

49.6 

1891 

839.394 

3306.851 

584 

2.119 

70.4 

66.1 

1901 

1.092315 

3.386.550 

864 

2.798 

79.1 

82.6 

1909 

1.102.996 

3.604362 

1.213 

3.569 

110.0 

99.0 

Si 


[a)  Data  from  Hoffman^  supplemented  by  material  from  FaUunhtirg  and  Mardi. 
lb)  Cities  are  Birmingham,  Bradford,  Derby,  Liverpool  and  London, 
(e)  Cities  are  Edmburg  and  Glasgow. 
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Google 
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NOftWAT.  (d) 


I5i; 


1881 

120,722 

1.793.278 

105 

789 

87.0 

42.9 

1891 

153.887 

1.842.113 

147 

1.077 

95.5 

58.5 

1001 

2.000.M4 

222 

1.904 

97.2 

94.9 

1900 

239.704 

2.098.290 

239 

1.987 

99.7 

94.7 

NanuftLARM.  (e) 


1881 

883.889 

8,408.445 

475 

1.878 

89.5 

55.2 

1891 

890.778 

8.702.379 

743 

2.905 

83.4 

78.5 

1901 

1.193.889 

4.023.554 

1.104 

3.790 

92.5 

94.2 

1909 

1.388,882 

4.453.813 

1.385 

4.827 

101.3 

103.9 

Autnu.  (f) 


1881 
1891 
1901 
1908 


978.535 
1.883.098 
2.085.344 
2.418.104 


21.232.485 
22.312.904 
24.113.412 
25.427.421 


1.182 
2.018 
2.482 
3.207 


8.202 
11.009 
18.892 
18,978 


119.0 
119.9 
119.2 
132.7 


38.8 
49.3 
89.2 
74.6 


(d)CityisChii8tuLa. 

(e)  CitMi  an  AmBiflrdam.  the  Hague.  Rotterdam  and  Utrecht. 

(0  Citiei  are  Prague  and  Yienna. 


TABLE  XXX.  (a) 

DEATH  RATES  FROM  CANCER.  CLASSIFIED  BY  COLOR  OF  DECEDENT.  IN  THE 

REGISTRATION  STATES  OF  1910.  FOR  THE  YEARS  1910-1915. 


Year. 


Fopolation. 


Deatha  from  Caneer. 


Death  R»te  from 

Caooer  per  100,000 

PopolmtioiL 


Total. 


1910 

47.807,788 

38,384 

78.1 

1911 

48,758.771 

37,289 

78.4 

1912 

49^595,220 

89,279 

79.2 

1913 

50,493.832 

41,430 

82.1 

1914 

51,455,877 

42.708 

83.0 

1915 

52,357,718 

44,440 

84.9 

Whri. 


1910 

48,425,880 

85.838 

78.8 

1911 

47.344.587. 

88.432 

77.0 

1912 

48.153.883 

88.424 

79.8 

1913 

49.025,379 

40.490 

82.8 

1914 

49.941.008 

41,7^8 

83.5 

1915 

50.845.059 

43.400 

85.4 

COLOUD. 


1910 

1.382.108 

728 

52.8 

1911 

1.412.184 

837 

59.3 

1912 

1.441.337 

855 

59.3 

1913 

1.487,953 

940 

84.0 

1914 

1,514,871 

990 

85.4 

1915 

1,511,757 

1.040 

88  8 

(a)  Figures  for  1910-1913  from  a  manueoript  table  kindly  fumiriied  the  writer  by  the  Bureau  of  the 
CttiBua. 
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TABLE  XXXI.  (a) 

DEATH  RATES  FROM  CANCER  CLASSIFIED  BY  SEX  AND  AGE,  AND  RATE  OF  DE- 
CENNIAL INCREASE.  REGISTRATION  STATES  OF  1900,  FOR  1900  AND  1010. 


M»kt. 

Femalee. 

Death  Rate  from  Cancer  per 

Death  Rate  from  Cancer 

Age. 

100.000  Population. 

Rate  of 

Increaae 

1900-1910. 

Rate  of 
Increaae 

1900-1910. 

1900. 

1910. 

1900. 

1910. 

26-34 

9.1 

9.5 

4 

18.9 

21.9 

16 

85-44 

28.1 

33.0 

17 

78.8 

88.9 

13 

45n54 

88.5 

108.7 

28 

196.6 

280.7 

17 

56-«4 

189.3 

272.0 

44 

330.5 

411.3 

24 

6^74 

377.4 

493.6 

31 

461.6 

616.2 

33 

75+ 

518.9 

893.7 

34 

609.1 

867.8 

42 

(a)  From  a  maniueript  table  kindly  fumiahed  the  writer  by  the  Bureau  of  the  Censua. 


TABLE  XXXU.<a) 

DEATH  RATES  FROM  CANCER  PER  100.000  POPULATION  CLASSIFIED  BY  SEX  AND 
AGE,  MASSACHUSETTS.  1860-1910. 


Age  Period. 


1860. 


1870. 


1880. 


1890. 


1900. 


1910. 


Malbs. 


30-39 

6.6 

6.9 

11.9 

7.1 

16.9 

17.9 

40-49 

20.4 

27.5 

39.0 

29.3 

62.5 

61.4 

50-59 

63.4 

83.4 

99.7 

118.2 

145.6 

161.6 

60-69 

105.7 

154.2 

168.7 

267.1 

277.6 

415.9 

70-79 

166.6 

267.2 

408.3 

332.8 

497.1 

658.4 

80+ 

349.7 

354.8 

491.1 

331.7 

655.4 

955.1 

Fbmalbb. 


30-39 

17.1 

23.0 

46.3 

45.5 

38.1 

48.5 

79.5 

84.8 

116.0 

138.2 

149.2 

160.5 

50-59 

145.2 

139.7 

219.4 

261.8 

284.5 

317.9 

60-69 

162.0 

216.9 

282.7 

387.6 

451.4 

558.5 

70-79 

202.5 

254.8 

371.9 

527.3 

555.2 

817.7 

80+ 

341.4 

379.4 

320.2 

438.2 

680.1 

861.4 
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PER  CENT.  OF  DECENNIAL  INCREASE  IN  DEATH  RATE. 


Age  Period.  1860-1870.        1870-1880.  1880-18M.        1890-1900.         1900-1910. 


30-30 

4.6 

72.5 

-40.3  0)) 

188.0 

5.9 

40-19 

4.2 

41.8 

-24.9(b) 

113.3 

-1.8(b) 

60^ 

81.5 

19.5 

18.6 

28.2 

11.0 

60-09 

45.9 

9.4 

58.3 

8.9 

49.8 

70-79 

60.4 

52.8 

-18.5(b) 

49.4 

32.5 

80+ 

1.5 

38.4 

-32.5(b) 

97.6 

45.7 

Fbiulbs. 


30-39 

34.5 

101.3 

-1.7(b) 

-16.8(b) 

27.8 

40-19 

6.7 

30.8 

19.1 

8.0 

7.6 

90-60 

-3.8(b) 

67.1 

19.3 

8.7 

11.7 

40-00 

33.9 

30.3 

37.1 

16.6 

23.7 

70-79 

25.8 

46.0 

41.8 

6.3 

47.3 

80+ 

11.1 

-15.6(b) 

36.8 

65.2 

26.7 

V  (A)^pulatioa  figorei  used  in  oompntiitt  theie  ntee  are  thoee  of  the  FedermI  e 
the  lacoeMTe  Ma$»aekiueUi  Btgi&lnHtn  SeparU, 
0>)DeoceMe. 


TABLE  XXXin.(a) 

DEATH  RATE  FROM  APPENDICITIS  IN  THE  REGISTRATION  STATES  OF  1900.  FOR 
THE  YEARS  1900-1915. 


Deaths  fiom 

Death  Rate  per  100.000 

Yeer. 

Population. 

AppendidUa. 

Population. 

1900 

19,996^12 

1,763 

8.8 

1901 

20,408,866 

1,794 

8.8 

1902 

20,822,620 

1,826 

1903 

21,236.174 

2.031 

1904 

21,649,829 

2.224 

1906 

22.068,484 

2.266 

1906 

22.477,139 

2.318 

1907 

22.890,794 

2.326 

1908 

23.304,449 

2.396 

1009 

23.718,104 

2,660 

1910 

24.131,769 

2,686 

1911 

24,545.413 

2,783 

1912 

24.959.067 

2,743 

1913 

25.372.721 

2,940 

1914 

25.786.376 

3,149 

1915 

26,200,032 

3,221 

(a)  Data  kindly  f  unuahed  the  writer  in  manuscript  by  the  Bureau  of  the  Census. 
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SPECIAL  MEETING  OF  THE  AMERICAN 
STATISTICAL  ASSOCIATION. 


About  50  members  and  guests  attended  a  special  meeting 
and  dinner  of  the  Association  held  at  the  Aldine  Club,  New 
York  City,  Friday  evening,  April  20,  1917.  Prof.  Allyn  A. 
Young,  President  of  the  Association,  presided.  The  subject 
of  the  meeting  was  the  value,  especially  to  business  interests, 
of  federal  census  statistics,  and  possible  improvements  for  the 
next  decennial  census  in  1920.  Prof.  Robert  E.  Chaddock, 
Assistant  Secretary  of  the  Association,  arranged  the  very  in- 
teresting program. 

The  discussion  was  opened  by  W.  A.  Hathaway*  of  the 
American  Telephone  and  Telegraph  Company,  who  first 
briefly  sketched  the  growth  of  the  census  from  1790  (the  first 
census)  to  the  present  time,  and  then  suggested  several  im- 
provements in  both  scope  and  methods.  In  speaking  of  the 
next  census,  he  discussed  the  desirability  of:  (1)  keeping  poli- 
tics out  of  the  census  work,  (2)  certain  changes  in  the  sched- 
ules and  classifications  for  manufactures,  (3)  a  greatly  sim- 
plified schedule  for  agriculture,  (4)  earlier  publication  of  re- 
sidts,  especially  "Preliminary"  totals,  and  (5)  certain  annual 
statistics  of  agriculture  and  manufactures,  particularly  the 
latter. 

Various  aspects  of  the  census  schedules  and  publications 
were  then  briefly  discussed  by  the  following  speakers: 

Colonel  George  Pope  (National  Association  of  Manufactur- 
ers)— emphasized  the  great  value  of  census  statistics  to  manu- 
facturers, and  pointed  out  the  possible  advantages  of  greater 
detail  in  industry  classifications,  and  the  desirability  of  col- 
lecting statistics  at  more  frequent  intervals. 

O.  P.  Austin  (National  City  Bank) — quoted  census  figures 
to  show  the  need  of  annual  censuses  of  agriculture  and  manu- 
factures.! 

*  Mr.  HathftivBj  iru  Chief  of  the  DiTiaioa  for  Agriculture  ftud  Chief  Clerk  of  the  Bureau  during  the 
18th  U.  S.  CeMue,  1010.    (Editor*!  note.) 

tHia  paper  ia  printed  in  full  eLeewhere  in  thia  iaiue. 
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Osmund  Phillips  (Times  Analist) — suggested  that:  (1)  the 
effect  of  higher  prices  on  the  increase  in  value  of  products  of 
manufactures  be  stated,  (2)  the  hours  of  labor  required  to  pro- 
duce the  products  reported  for  each  industry  be  shown,  (3)  a 
classification  of  the  size  (value  of  products)  of  establishments 
by  ownership  be  added,  (4)  the  per  capita  consiunption  be 
computed  by  industries,  and  (5)  the  niunber  of  persons  em- 
ployed and  value  of  products  be  secured  each  month  or 
quarter  from  1,000,  or  so,  representative  manufacturers,  and 
these  totals  be  used  as  a  current  index  of  industrial  conditions. 

E.  A.  Goldenweiser  (OflSce  of  Farm  Management  of  United 
States  Department  of  Agricultiu*e) — stated  that  the  Depart- 
ment of  Agricultiu*e  was  co6perating  with  the  census  in  draft- 
ing the  agricultural  schedule  for  1920.  He  distributed  copies 
of  a  tentative  schedule  for  criticism. 

M.  C.  Rorty  (American  Telephone  and  Telegraph  Com- 
pany)— made  some  very  interesting  observations  on  statistics 
of  incomes,  with  especial  reference  to  the  possibiUty  of  securing 
trustworthy  data  without  a  complete  enumeration.* 

Frank  Green  (Bradstreets  Conunercial  Agency) — called 
attention  to  the  fact  that  distribution  (wholesale  and  retail 
trade)  was  about  the  only  line  of  business  and  industry  not  now 
covered  by  a  federal  census,  and  suggested  that  the  govern- 
ment might  well  consider  extending  its  statistical  activity 
to  cover  this  field.  He  pointed  out  some  of  the  many  ways  in 
which  such  data  could  be  used  to  supply  the  missing  link  in 
the  statistical  chain,  and  make  it  possible  to  correlate  much 
unrelated  data. 

F.  H.  Kenny  (World  Almanac) — expressed  great  apprecif- 
tion  of  the  service  that  census  statistics  were  rendering  to  all 
classes  of  business  interests.  He  strengthened  the  arguments 
in  favor  of  annual  censuses  by  stating  that  the  majority  of 
requests  which  he  received  were  for  kUer  figures. 

0.  H.  Van  Bm*en  (MetropoUtan  Life  Ins.  Co.) — ^reported 
that  the  American  Public  Health  Association  was  now  studying 
the  population  schedules  with  a  view  to  making  suggestions 
for  the  next  census. 

*  His  paper  b  printed  in  full  elsewhere  in  this  issue. 
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The  President  called  upon  Dr.  R.  P.  Falkner*  (Alexander 
Hamilton  Institute)  and  Dr.  J.  A.  Hill  (Bureau  of  the  Census) 
to  close  the  discussion.  Dr.  Falkner  elaborated  on  some  of 
Mr.  Rorty's  observations  on  income  statistics,  and  C9mmented 
on  several  aspects  of  census  work.  Dr.  Hill  expressed  appre- 
ciation, on  behalf  of  the  census,  of  the  friendly  suggestions  and 
criticisms  put  forth  by  the  several  speakers.  He  said  the 
census  officials  welcomed  this  sort  of  help  and  cooperation, 
and  expressed  the  belief  that  much  good  would  result  from 
the  discussion  of  the  evening. 

*  Fonner  Aanstant  Director  of  the  Censiia. 
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SHOULD  WE  HAVE  AN  ANNUAL  CENSUS  OF  AGRI- 

CULTURE  AND  MANUFACTURES?* 

Bt  O.  p.  Austin, 
Statistician,  The  National  City  Bank  of  New  York, 


The  question  should  we  have  a  more  frequent  census  of 
agriculture  and  agricultiu'al  products  should  unquestionably, 
in  my  opinion,  be  answered  in  the  afl&rmative.  Whether  the 
more  expUcit  question,  should  we  have  an  annual  census  of 
agriculture  should  be  answered  in  the  afl^mative  there  might 
be  a  difference  of  opinion.  At  present  we  have  a  decennial 
census  of  population,  mining,  and  forestry,  and  a  quinquennial 
census  of  manufactures,  and  it  seems  to  me  that  nobody  can 
doubt  the  advisability  of  having  a  census  of  agricultiu-e  even 
more  frequently  than  that  of  manufactures,  while  the  ideal 
plan  would  of  coxu*se  be  an  annual  census  for  agriculture  since 
a  large  proportion  of  the  agricultiu'al  productions  to  be  eniun- 
erated  are  annual  in  their  recurrence. 

And  there  are  special  reasons  just  at  this  time  for  feeling 
that  agriculture  is  entitled  to  very  close  attention  statistically 
as  well  as  otherwise.  We  have  reached  a  stage  in  our  agri- 
cultural production  in  which  scientific  farming  is  of  the  utmost 
importance.  We  who,  until  within  a  comparatively  recent 
time,  were  looked  upon  as  the  world's  great  purveyor  of  food- 
stuffs and  manufacturing  material  have  suddenly  found  that 
we  have  Kttle  of  foodstuffs  to  spare  for  the  outside  world,  and 
that  we  are  oxuiselves  consuming  an  increasing  percentage  of 
our  manufacturing  material.  In  the  decade  ending  with 
1900  we  exported  36  per  cent,  of  our  wheat,  but  from  that 
time  exports  declined,  and  in  the  13  years  from  1900  to  the 
beginning  of  the  war,  we  exported  but  19  per  cent,  of  our 
product,  and  in  several  years  but  12  per  cent.  With  the  press- 
ing demands  of  the  war,  however,  the  share  of  our  products 
exported  immediately  increased  and  for  the  entire  war  period 
is  about  29  per  cent,  of  the  total  product.  This  increase  in 
the  percentage  of  our  crop  exported  has,  however,  been  at  the 

*AddreH  ddiTered  before  the  American  SUtietioal  AssooUtion  at  the  Aklme  Chib.  New  York, 
April  20,  1917. 
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expense  of  our  consumers,  as  is  seen  in  the  tinprecedentedly 
high  prices  which  now  prevail,  and  the  public  anxiety  as  to 
siifficiency  of  supply  pending  arrival  of  the  new  crop.  It  is 
thus  especially  important,  now  that  our  population  has  reached 
a  point  at  which  it  consumes  most  of  our  agricultural  supplies, 
to  intensify  the  product  wherever  possible,  and  to  require  our 
farms  to  supply  as  large  a  production  per  acre  as  do  the  much 
older  lands  of  Europe  where  the  production  per  acre  averages 
About  double  that  with  us.  To  do  this  we  should  have  all  the 
information  possible  thereon,  and  this  should  include  much 
more  frequent  official  records  of  production  than  we  have  at 
the  present  time. 

I  use  this  term  "records  of  production"  because  I  want  to 
distinguish  between  our  present  decennial  record  of  production 
and  the  annual  estimate  of  production  supplied  by  the  Depart- 
ment of  Agriculture.  In  doing  so  I  desire  to  make  it  perfectly 
<;lear  that  my  suggestions  are  not  intended  as  in  any  sense  a 
criticism  of  or  reflection  upon  the  methods  of  the  Department 
of  Agriculture.  That  department,  in  fact,  is  performing  a  : 
valuable  service  in  its  estimates  and  statistics  of  production,  | 
which  it  issues  annually  in  certain  lines,  and  from  month  to 
month  during  the  crop  year.  But  the  facilities  with  which  it 
operates  and  is  compelled  under  present  conditions  to  operate, 
and  the  limited  appropriations  which  it  has  for  performing  that 
service  cannot  compare  with  those  of  a  census,  nor  can  any- 
body expect  that  the  results  will  equal  those  of  a  census  with 
a  large  corps  of  salaried  enumerators  covering  the  entire 
country  in  much  greater  detail  than  is  possible  by  the  Depart- 
ment of  Agriculture  under  its  present  system  of  estimates  by 
voluntary  reports.  In  proof  of  this  assertion  it  is  only  neces- 
sary to  compare  the  methods  of  the  two  organizations  of  the 
Department  of  Agrictilture,  and  the  Census  Bureau  as  stated 
by  those  respective  organizations. 

In  the  latest  issue  of  the  Monthly  Crop  Report,  published 
by  the  Department  of  Agriculture,  I  find  a  detailed  statement 
of  the  method  by  which  the  department  collects  the  material 
upon  which  it  bases  its  crop  reports  and  estimates.  Whether 
or  not  this  statement  was  published  at  this  particular  moment 
with  the  purpose  of  supplying  definite  information  for  this 
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particular  occasion,  it  at  least  does  come  to  us  at  an  oppor- 
tune moment.     It  says: 

The  crop  reports  of  the  Department  of  Agriculture  are  not 
based  upon  actual  enumeration  of  the  total  acreage  plants  of 
the  different  crops  throughout  the  country,  but  are  estimates, 
the  accuracy  of  which  rests  upon  the  assumption  that  the 
average  crop  conditions  existing  at  50,000  separate  points 
inclu(Ung  every  agricultural  county  of  the  United  States,  will 
be  substantially  the  same  as  the  conditions  for  all  of  the  land 
under  cultivation  in  this  country.  In  other  words,  the  gov- 
ernment reports  rest  upon  the  scientific  basis  of  the  law  of 
average.  Therefore  it  is  not  necessary  that  voluntary  crop 
reporters  should  report  for  an  absolute  area,  rather  it  is  im- 
portant that  they  should  give  figures  for  that  section  only  with 
which  they  are  personally  familiar  by  their  personal  observa- 
tions and  conversations  with  dependable  neighbors.  If  each 
leporter  will  report  accurately  for  his  own  neighborhood,  the 
average  for  the  state  cannot  fail  to  be  almost  absolutely  cor- 
rect. While  the  township  is  the  ideal  unit  for  leporting,  these 
township  reporters  should  not  feel  bound  to  leport  for  the 
entire  area  embraced  in  the  township,  because  experience 
shows  that  on  the  average  the  conditions  existing  in  that  part 
of  the  township  under  his  immediate  observation  will  faith- 
fully reflect  the  condition  over  the  entire  township.  County 
reporters  are  expected  to  report  for  the  county  as  a  whole 
upon  practically  the  same  principle,  their  reports  being  based 
upon  their  personal  observations,  reinforced  by  reports  to 
them  from  dififerent  portions  of  the  county.  The  average 
obtained  from  the  reports  from  different  sources,  township 
reporters,  county  reporters,  state  field  agents,  and  special 
lists  of  reports,  are  usually  in  exceedingly  close  agreement,  and 
for  important  crops  rarely  varying  more  than  5  between  the 
highest  and  the  lowest  figure. 

Here  we  have  a  definite  statement  from  the  Department  of 
Agriculture  of  the  method  by  which  it  prepares  the  estimates 
of  crop  and  other  conditions,  and  it  is  only  fair  in  considering 
this  question  of  whether  we  should  have  more  frequent  census 
reports  of  agriculture  to  contrast  the  system  of  the  Depart- 
ment of  Agriculture  with  that  of  the  Census  Bureau.  To  do 
this  I  quote  to  you  from  the  1910  Report  of  the  Census  of 
Agricultiu*e,  the  method  by  which  its  statistics  were  compiled. 
First,  the  law  providing  for  the  census  of  agriculture  required 
that  schedules  relating  to  agriculture  should  include  the  name 
of  the  occupant  of  each  farm,  and  among  other  requirements, 
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the  value  of  live  stock,  the  acreage  of  crops  planted  during  the 
year  of  the  enumeration,  and  the  quantity  and  value  of  crops 
and  other  farm  products  in  the  year  next  preceding  the  enum- 
•eration.  Each  census  supervisor  was  directed  to  employ  suit- 
able persons  as  enumerators  who  were  respectively  required 
to  "visit  personally  each  dwelling  house  in  his  division  and 
«ach  family  therein,  and  by  inquiry  made  of  the  head  of  each 
family,  op  of  the  member  thereof  deemed  most  competent  and 
most  trustworthy,  obtain  each  and  every  item  of  information 
required  by  this  act,  and  in  case  no  person  shall  be  found  at 
the  usual  place  of  abode  of  such  family  competent  to  answer  the 
inquiries,  then  the  enumerator  shall  obtain  the  required  infor- 
mation as  nearly  as  may  be  practicable  from  families  or  persons 
living  in  the  neighborhood  of  such  place  of  abode. " 

It  will  be  seen  from  this  extract  from  the  law  that  enumera- 
tors carry  a  uniform  schedule  to  every  farm  in  the  United 
States,  and  obtain  from  the  occupant  of  the  farm,  or  if  this  is 
not  possible,  from  others  best-equipped  to  supply  the  informa- 
tion, the  data  upon  which  the  census  report  of  production  was 
made.  The  Department  of  Agriculture  statement  just  read 
to  you  states  that  its  estimates  are  based  upon  the  opinion  of 
50,000  voluntary  reporters.  The  census  states  that  5,795,000 
farmers  reported  upon  the  schedules  placed  before  them  by 
the  census  .enumerators,  and  while  it  seems  reasonable  to 
assume  that  the  judgment  of  50,000  Department  of  Agricul- 
ture reporters  was  good,  it  would  appear  that  the  judgment  of 
the  5,795,000  farmers  who  actually  produced  the  grain  and 
live  stock  reported  upon  would  be  materially  better  in  shaping 
up  measurements  or  estimates  of  production. 

That  there  is  a  marked  discrepancy  between  the  Depart- 
ment of  Agriculture  estimates,  and  the  census  count,  will  be 
•evident  from  a  comparison  of  a  few  of  the  statements  of  these 
two  organizations  relating  to  production  in  census  years.  In 
1879  the  Department  of  Agriculture  figures  as  published  by 
the  Statistical  Abstract  of  the  United  States,  estimated  the 
com  crop  of  the  country  181,000,000  bushels  below  the  census 
count  for  that  year.  In  1899  its  wheat  figures  were  1 12,000,000 
bushels  below  those  of  the  census,  and  those  of  corn  were  588,- 
000,000  lower  than  those  of  the  census.     In  1909  its  corn 
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figures  were  220,000,000  bushels  higher  than  those  of  the 
census,  and  its  wheat  figures,  54,000,000  above  the  census 
record.  In  the  estimates  of  live  stock  there  were  greater  dis- 
crepancies, supposed  to  be  due  in  some  degree  to  the  fact  that 
the  census  figures  related  to  a  different  period  of  the  year  than 
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the  Census  Bureau,  to  apply  from  year  to  year  to  this  most 
important  of  our  industries  the  systematic  and  detailed  study 
which  it  now  applies  only  once  in  ten  years. 

Our  manufacturing  industry  is  at  this  time  also  very  much 
in  need  of  an  additional  service  from  the  Census  Bureau.  For 
many  years  the  decennial  census  of  manufactures  served  a 
fairly  satisfactory  purpose,  but  with  the  rapid  increase  in 
manufacturing  in  the  United  States,  and  the  equally  rapid 
growth  in  the  exportation  of  manufactures,  there  came  a  time 
when  a  more  frequent  census  of  manufactures  was  demanded 
by  those  engaged  in  that  industry,  whether  as  relates  to  capital, 
management,  or  employment.  As  a  consequence,  we  have 
had  since  1900  quinquennial  censuses  of  manufactures,  whereas 
prior  to  1900  they  were  but  decennial.  And  the  time  has  now 
come,  in  my  opinion,  when  the  censuses  of  manufactures 
should  be  even  more  frequent.  Down  to  1900  the  natural 
products,  foodstuffs,  and  manufacturing  material  formed  about 
two  thirds  of  our  exports,  which  had  only  just  crossed  the 
$1 ,000,000,000  line.  As  we  entered  the  twentieth  century  there 
came  a  sharp  change  in  the  character  of  our  exports;  foodstuffs 
fell  ofif  amazingly,  so  that  they  formed  in  the  year  before  the 
war  only  18  per  cent,  of  the  total  against  40  per  cent,  in  1900 
and  56  per  cent,  in  1880.  Conversely,  manufactures,  which 
formed  in  1880  but  15  per  cent,  of  the  total  exports  were  in 
1900  35  per  cent,  and  in.  19 13  practically  50  per  cent,  while 
since  the  beginning  of  the  war,  they  have  formed  a  much  larger 
proportion,  being  66  per  cent,  in  1916.  It  is  perfectly  apparent 
that  we  shall  have  in  future,  when  conditions  after  the  war 
return  to  normal,  very  little  of  foodstuffs  to  spare  to  the  out-? 
side  world,  and  that  we  are  ourselves  consuming  an  increasing 
proportion  of  the  one  class  of  manufacturing  material  which 
we  have  to  sell,  namely,  cotton.  All  of  this  means  that  our 
future  reliance  for  the  growth  of  our  exports  must  be  manu- 
factures. They  have  grown  in  the  export  trade,  including  in 
this  figure  finished  manufactiures  and  those  for  further  use  in 
manufacturing,  from  $180,000,000  in  1890  to  $485,000,000  in 
1900,  $767,000,000  in  1910,  and  $1,185,000,000  in  1913, 
while  with  the  abnormal  demands  of  the  world  upon  us,  they 
grew  to  over  $3,500,000,000  in  the  calendar  year  1916,  having 
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thus  been  in  the  calendar  year  1916  more  than  three  times  as 
much  as  in  the  fiscal  year  1913. 

This  growth  in  exportation  of  manufactures  from  $180,000,- 
000  in  1890  to  $1,185,000,000  in  1913  was  normal,  and  while 
the  enormous  growth  from  1913  to  the  end  of  the  calendar 
year  1916  was  of  course  abnormal,  it  does  illustrate  the  possi- 
bilities of  our  manufacturers  in  producing  for  foreign  markets, 
and  suggests  that  they  may  be  able  in  the  future  to  assume  the 
responsibility  of  maintaining  the  rate  of  growth  in  our  total 
exports  which  occurred  chiefly  in  foodstuffs  during  the  earlier 
period  in  our  history.  And  have  we  not  good  reason  to  believe 
from  the  lessons  of  the  last  three  years  that  our  manufactures 
are  capable  of  assuming  this  new  responsibility  of  increasing 
their  share  in  the  growth  of  our  export  trade?  Without  a  very 
rapid  growth  in  exports  of  manufactures  our  rank  as  an  ex- 
porting nation  must  decline.  And  it  seems  to  me  that  we 
may  properly  assume  that  a  manufactiu-ing  industry  which 
could  under  normal  conditions  increase  its  exports  from  $180,- 
000,000  in  1890  to  $1,185,000,000  in  1913,  and  follow  this  with 
the  enormous  increase  which  we  have  witnessed  during  the 
war  period,  may  be  relied  upon  to  assmne  the  responsibility 
for  a  continuation  of  the  growth  of  our  entire  exporting  trade 
despite  the  fact  that  exports  of  foodstuffs  must  decline  in  the 
immediate  future. 

To  enable  the  manufacturing  industries  to  assume  this  new 
duty,  we  owe  it  to  them,  in  my  opinion,  to  give  them  much 
more  frequent  oflScial  information  regarding  the  manufactiu*- 
ing  activities  of  the  entire  country.  Each  recurring  census 
shows  to  each  manufacturer  of  the  entire  country  the  amount 
of  capital  invested,  the  number  of  workmen  employed,  the 
amount  of  material  purchased,  and  the  value  of  output  in  the 
line  or  lines  of  industry  in  which  he  is  individually  engaged. 
That  this  information  must  be  of  great  value  to  every  manu- 
facturer in  broad  studies  of  the  development  of  the  manu- 
facturing industry,  and  especially  his  own  particular  line, 
goes  without  saying,  and  if  such  information  is  valuable  to  him 
when  it  comes  on  decennial  or  quinquennial  occasions,  how 
much  more  valuable  would  it  be  if  he  could  have  it  annually? 

I  do  not  mean  by  this  that  we  should  take  an  annual  census 
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of  manufactures  in  the  very  great  detail  in  which  the  quin- 
quennial census  is  now  made^  but  for  a  limited  number  of 
lineS;  those  which  form  the  large  proportion  of  the  output  of 
our  great  manufacturing  industry,  an  annual  censxis  could  be 
taken  at  a  comparatively  small  cost,  and  if  in  selecting  these 
industries  special  attention  were  given  to  those  in  which  we 
desire  to  increase  our  sales  abroad  it  would  prove  of  very  great 
service  to  our  export  trade  and  to  our  manufacturing  industry 
as  a  whole. 
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INCOME  STATISTICS.* 
By  M.  C.  Robtt. 


In  these  troubled  days,  when  almost  every  element  of  gov- 
ernmental policy,  and  even  the  fate  of  whole  peoples,  hinges 
upon  the  completeness  and  reliability  of  statistics,  it  is  not 
necessary  to  argue  the  practical  value  that  may  lie  in  knowing 
the  basic  facts  in  regard  to  our  national  economy. 

The  question  is  not  whether  we  shall  have  statistics,  but 
how  the  statistics  that  the  inexorable  logic  of  events  has  forced, 
and  will  force,  us  to  set  up  may  be  made  most  accurate  and 
most  pertinent  to  our  national  purposes. 

Income  statistics  have  their  immediate  use  in  determining 
and  controlling  state  and  federal  policies  in  respect  to  in- 
come taxes.  Such  taxation,  in  one  form  or  another,  is  appar- 
ently with  us  to  stay,  and  the  needs  of  the  taxing  authorities 
are,  in  themselves,  suflBlcient  justification  for  a  thorough  analy- 
sis of  the  facts. 

This  need,  while  the  most  obvious,  is  not,  however,  the  most 
important.  Opinions  may  differ  widely  as  to  the  ultimate 
outcome  of  the  present  world  upheaval,  but  skilled  observers 
are  almost  unanimous  in  predicting  radical  internal  changes 
of  a  semi-sociaUstic  type  in  the  nations  most  directly  involved. 
Such  changes  can  hardly  fail  to  be  reflected  by  a  period  of 
political  unrest  and  political  experimenting  in  our  own  coun- 
try, and  this  experimenting,  directly  or  indirectly,  must  center, 
in  the  end,  around  that  ever  present  and  greatest  of  problems 
— the  family  income. 

It  is  idle  to  ask  whether  the  average  voter  may  be  trusted 
to  give  sane  answers  to  questions  of  government  ownership, 
of  land  nationalization,  of  labor  legislation,  of  social  insurance, 
and  many  others  that  will  arise.  The  sufficient  answer  is  that 
he  must  be  trusted,  since  he  has  the  power  and  the  will  to  de- 
cide. 

The  second  and  greatest  purpose  of  income  statistics  is, 
therefore,  to  furnish  a  soimd  basis  for  popular  consideration 
of  social  and  political  problems. 

*  P»per  read  before  the  Ameriean  Staibtacal  AaMeiation  at  New  York,  April  20, 1017. 
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From  the  standpoint  of  taxation,  the  special  requirement  is 
for  knowledge  of  the  upper  range  of  incomes,  including  those 
subject  to  proposed  as  well  as  present  taxes.  Within  this 
range,  which  may  be  assumed  to  extend  from  $1,000  or  $1,500 
per  annum  upward,  it  is  rather  obvious  that  no  census  return, 
for  any  given  individual,  is  apt  to  be  more  accurate  than  a 
sworn  statement  filed  with  and  checked  by  the  Collector  of 
Internal  Revenue.  This  being  the  case,  the  next  problem 
is  to  determine  how  far  below  the  range  of  actual  taxation  it 
may  be  desirable  to  extend  the  requirement  for  sworn  returns, 
as  a  check  against  omissions  and  to  provide  advance  indica- 
tions as  to  the  results  that  might  be  obtained  from  any  pro- 
posed lowering  of  the  limits  of  exemption.  The  answer  will 
depend,  to  a  considerable  extent,  on  the  general  information 
that  is  available  as  to  the  lower  range  of  incomes  and  the 
difiSculties  that  are  experienced  in  reconciling  the  income  tax 
returns  with  such  general  data  in  the  range  of  overlap. 

A  practical  solution  at  this  time  might  be  to  require  returns 
from  all  persons  having  incomes  within,  say,  $500  of  the 
lower  limit  of  exemption,  and  to  require  returns  to  be  filed,  in 
addition,  regardless  of  income,  by  all  heads  of  families  and 
others  occupying  living  quarters  renting  for,  or  having  a 
rental  value  of,  more  than  a  specified  amount.  The  latter 
provision  would  very  considerably  simplify  the  checking  of  the 
total  number  of  returns  filed,  and  would  be  in  line  with  com- 
mon knowledge  that  10  per  cent,  or  more  of  the  average 
family  income  is  paid  in  rent  or  its  equivalent. 

With  these  or  other  similar  modifications  of  the  existing 
laws  in  efifect,  the  only  remaining  problem,  from  a  statistical 
standpoint,  would  be  that  of  determining  the  analysis  that 
should  be  given  to  the  returns  as  received.  This  matter  is 
now  being  studied  by  a  joint  committee  of  this  Association 
and  the  American  Economic  Association,  in  codperation  with 
the  Commissioner  of  Internal  Revenue,  and  there  is  every 
reason  to  believe  that,  within  the  limits  fixed  by  permissible 
expense  for  tabulation,  a  very  satisfactory  analysis  of  income 
tax  returns  will  soon  be  available. 

Considering  next  the  use  of  income  statistics  as  the  basis 
for  popular  and  legislative  consideration  of  social  and  political 
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questions,  an  entirely  different  statistical  viewpoint  is  required. 
The  problem  in  this  respect  is  almost  as  largely  one  of  pub- 
licity and  education  as  it  is  of  economic  data. 

The  average  worker  today,  as  the  most  superficial  inquiry 
will  show,  has  a  conviction,  deeper  and  more  firmly  seated  than 
his  theology,  that,  if  justice  were  done,  he  would  receive  at 
least  two  or  three  times  his  present  wage.  This  convictTon  is 
also  largely,  if  not  so  intensely,  shared  by  educated  and  pro- 
fessional men  of  all  classes;  and  the  most  curious  feature  of  the 
whole  situation  is  that,  while  each  employer  can  prove  that 
he,  personally,  is  not  a  party  to  such  injustice,  a  large  part  of 
employers  themselves  finnly  believe  that  "big  business,"  or 
the  "money  trust,"  or  the  "system"  is  at  faidt,  and  that 
they,  as  well  as  their  employees,  are  being  systematically 
robbed  through  some  hidden  kink  in  the  general  scheme  of 
things. 

It  is  this  prevalent  sense  of  a  great  social  injustice  that  today 
offers  the  most  fertile  field  for  the  efforts  of  the  extremist 
and  the  I.  W.  W.  agitator,  and  that  a  true  and  widespread 
knowledge  of  income  distribution  will  have  its  greatest  value 
in  tempering  to  a  point  where  sounder  and  more  constructive 
counsels  may  be  heard. 

The  differences  between  popular  impressions  and  the  real 
facts  are,  however,  so  great  that  the  immediate  need  is  not  for 
an  extreme  elaboration  of  census  procedure  or  for  extreme 
exactitude  of  statistical  results,  but  rather  for  breadth,  impar- 
tiality, and  comprehensiveness  of  viewpoint,  and  flexibility  of 
approach.  It  is  much  more  important,  from  the  standpoint 
of  the  major  uses  of  national  statistics,  that  they  shall  tell  a 
complete,  coherent,  and  essentially  truthfxil  story  of  our  na- 
tional life,  than  that  they  shall  be  100  per  cent,  exact  in  all 
details. 

It  is  this  point  of  view,  among  others,  that  led  to  the  adop- 
tion, by  the  Chamber  of  Conmierce  of  the  United  States,  at 
its  recent  annual  meeting,  of  resolutions  in  favor  of  the 
appointment  of  a  Federal  Statistical  Commission  to  correlate 
and  weld  into  a  coherent  whole  the  unrelated,  although  other- 
wise excellent,  statistical  work  of  the  severid  federal  depart- 
ments, bureaus,  and  commissions. 
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Should  such  a  commission  be  appointed,  I  have  no  doubt 
that  it  would  assume,  as  a  part  of  its  task,  the  setting  up, 
through  the  proper  federal  departments,  of  statistics  covering 
the  whole  range  of  individual  and  family  incomes,  rather  than 
the  taxable  range  alone;  and  these  statistics  might  properly  be 
supplemented  by  a  distribution  of  the  total  of  such  incomes 
according  to  basic  sources, — ^wages  and  other  returns  for  per- 
sonal service,  land  rents,  interest,  and  profits*  in  excess  of  a 
normal  interest  rate. 

Such  an  analysis  would  have  a  practical  value  that  will  be 
appreciated  at  once  by  the  members  of  this  Association,  and, 
in  time,  should  be  quite  as  fully  appreciated  by  all  those  less 
technically  trained  who  are  interested  in  an  orderly  national 
evolution. 

In  approaching  this  analysis,  I  must  dififer,  however,  with 
Dr.  King  and  others  who  would  apply  strict  census  methods 
throughout.  My  impression  is  that  the  final  accuracy  of 
results  will  be  greater,  and  the  expense  much  less,  if  census 
methods,  as  to  certain  basic  elements  in  the  determinations, 
are  supplemented  by  skilled  sampling  processes  for  the  estab- 
lishment of  related  figures.  For  example,  as  to  the  element  of 
land  rents,  the  use  of  existing  figures  as  to  assessed  valuations, 
ih  combination  with  skilled  local  estimates  of  the  relation  of 
site  rents  to  such  valuations,  should  give  much  more  accurate 
results  than  could  be  obtained  by  any  direct  process. 

Similarly,  as  to  profits  and  interest  charges  in  trade  and 
industry,  direct  census  methods  might  give  much  less  exact 
results,  even  as  to  actual  investment,  than  would  be  obtained 
by  applying  properly  determined  constants  to  basic  figures 
as  to  average  annual  sales  or  output,  number  of  employees, 
etc.,  for  each  class  of  establishments.  Profits,  in  particular, 
vary  so  widely  from  year  to  year  that  only  studies  covering 
long  periods,  such  as  those  recently  made  public  by  J.  E.  Ster- 
rett,  may  safely  be  used,  and  the  application  of  such  long  term 

*  In  mAldiig  this  dutribation,  care  should  be  Uken  to  Avoid  comWning  "profits**  and  the  "entrepre- 
neur's irage."  Profits  shoold  be  defined  as  the  exoess  of  capital  return  over  a  normal  interest  rate,  or, 
pflrhaps,  over  the  averaee  capital  return  in  the  marginal,  or  price  fixing,  group  of  establishments.  The 
entrepraneor's  wage  diouU  be  treated  simply  as  one  class  of  returns  for  personal  service.  Thisdbtinction 
ii  partieolarly  neeessary  in  order  to  avoid  giving  false  impresnons  as  to  sodal  possibilities  through  profit 
diaring  with  employees,  and  might  be  carried  a  step  further  by  making  a  distinction  between  profits  of 
sorpcrationB  and  profits  of  individual  entrepreneurs. 
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percentages  to  properly  classified  investment  values  might 
give  more  accurate  general  results  than  could  be  obtained  by 
summing  a  great  mass  of  individual  returns  in  which  the  errors 
might  readily  be  cumulative  rather  than  compensatory.  In 
this  connection^  it  is  especially  important  to  note  the  vital 
distinction  between  interest  and  profits  distributed  in  cash  to 
individuals,  and  profits  accumulated  in  a  growing  business  or 
paid  to  other  corporations.  It  is  only  interest  and  profits 
distributed  in  cash  to  individuals  that  become  income  of 
individuals.  Undistributed  profits  may  ultimately  increase 
the  volume  of  distributed  profits  and  the  total  of  individual 
incomes,  but  very  frequently  they  become  lost  through  the 
accidents  of  business  before  distribution  is  possible. 

Considerations  similar  to  the  preceding  hold  true  of  the 
lower  range  of  family  incomes.  Streightoff  has  suggested  that 
the  closest  approximation  as  to  city  dwellers  might  be  obtained 
through  a  census  of  actual  and  equivalent  family  rents.  Such 
studies  are  privately  made  on  an  extensive  scale  as  the  basis 
for  certain  classes  of  engineering  work  and  their  practicability 
has  been  fully  demonstrated.  The  range  and  distribution  of 
family  incomes  associated  with  any  given  house  rent  un- 
doubtedly varies  in  different  communities,  but  the  combined 
expense  of  a  house  rent  census  and  the  required  special  deter- 
minations should  be  very  much  less  than  that  invdlved  in  any 
direct  investigation;  and  the  final  results  shoidd  be  much  less 
subject  to  systematic  and  cumulative  errors.  Figures  as  to 
house  rents  already  at  hand  indicate  that,  within  certain  easily 
established  classes  of  cities,  there  is  so  great  a  uniformity  of 
distribution  of  families,  in  relation  to  either  the  median  or  the 
average  rent,  that  it  approaches  an  absolute  law. 

A  further  source  of  information  as  to  individual  incomes 
lies  in  the  payrolls  of  the  larger  employers.  These  indicate, 
of  course,  earned  incomes  only,  and  cover  only  a  fraction  of 
the  population,  but  I  have  reason  to  suspect  that,  under 
proper  statistical  analysis,  they  will  reveal  a  law  of  distribu- 
tion of  such  incomes,  in  relation  to  the  average  or  median,  that 
may  be  of  great  service  in  checking  other  figures. 

AH  of  the  preceding  are,  of  course,  nothing  but  rough  sug- 
gestions as  to  sources  and  methods.    They  may  serve,  how- 
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ever,  to  emphasize  the  fact  that,  for  the  broader  uses  of  national 
income  statistics,  the  first  and  most  essential  thing  to  have  is 
what  an  eminent  British  statistician  has  aptly  described  as  a 
"Central  Statistical  Thinking  Office/'  and  not  a  mere  expan- 
sion and  elaboration  of  uncorrelated  statistical  efifort. 

With  this  intelligent  planning  of  our  national  statistical 
program  we  will  need,  also,  an  intelligent  publicity,  to  which 
your  own  organization  may  contribute  not  a  little. 

A  speaker  at  one  of  your  dinners  said,  not  long  ago,  that  he 
had  no  interest  at  all  in  statistics,  but  was  forever  hunting  for 
the  statistic  that  had  the  pimch  and  would  carry  conviction. 

Let  me  conclude  by  giving  rough  illustrations  of  this  point 
out  of  my  own  very  sketchy  study  of  income  statistics. 

First,  as  to  earned  incomes,  large  payrolls  show  that,  if  the 
excess  of  all  salaries  above  $5,000  per  annum  were  distributed 
among  those  getting  less  than  $5,000  per  annum,  the  average 
increase  in  pay  in  the  lower  range  would  be  only  3  cents  per 
day,  and  this  increase  would  be  only  11  cents  per  day  if  the 
limit  were  fixed  at  $1,500  per  annum.  War  conditions  may 
have  shifted  these  figures  somewhat,  but  cannot  have  changed 
the  essential  fact  that  no  appreciable  gain  to  the  average 
worker  can  residt  from  any  conceivable  evening  up  of  earned 
incomes.  An  interesting  side  light  on  this  point  is  that  the 
average  worker  may  doubt  the  propriety  of  some  of  the  higher 
earned  incomes,  but,  if  questioned  as  to  the  relative  industrial 
values  of  different  classes  of  workers  in  the  lower  range,  will 
very  commonly  indicate  a  greater  spread  in  such  values  than 
is  reflected  in  the  average  payroll. 

Second,  as  to  urban  house  rents,  the  average  rent  in  t3rpical 
large  cities  is  only  20  per  cent,  or,  say,  $3.50  per  month,  higher 
than  the  median  rent,  and,  if  all  sums  now  paid  in  excess  of 
150  per  cent,  of  the  average  rent  were  distributed  among  fami- 
lies in  the  lower  rental  range,  they  could  increase  their  present 
pa3rments  by  less  than  20  per  cent. 

Third,  as  to  profits  in  trade  and  industry,  the  average  real 
investment  per  employee  is  probably  under  rather  than  over 
$3,000,  with  book  profits  and  interest  charges  of  perhaps  14 
per  cent.,  and  an  actual  cash  distribution  of  perhaps  10  per 
cent.    The  excess  of  4  per  cent,  above  a  normal  6  per  cent. 
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interest  rate  corresponds  to  not  more  than  $120  per  annum,  or 
somewhat  less  than  40  cents  per  day  per  employee. 

These  may  soimd  Uke  "stand  pat"  argimients,  but  they  are 
indicative  of  facts  which  conservatives  and  radicals  alike  must 
face.  It  is  reasonably  clear,  in  any  case,  that  the  problem  of 
a  more  equitable  distribution  of  individual  incomes,  whatever 
that  problem  may  be,  lies  in  the  unearned  rather  than  the 
earned  element,  and  is  closely  associated,  with  the  concentra- 
tion of  income  producing  wealth. 
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REVIEWS    AND    NOTES. 


Social  DiagnoM,    By  Mary  E.  Bichmond,  Charity  Organization  Depart- 
ment, Russell  Sage  Foundation,  New  York,  1917,  pp.  511. 

Statistics  of  social  difficulties  and  of  social  needs  are  conditioned  by  the 
technique  of  social  diagnosis.  Social  statistics  are  dependent  upon  social 
diagnosis  in  much  the  same  way  that  public  health  statistics  are  primarily 
affected  by  the  methods  and  terminology  of  physical  and  other  forms  of 
medical  diagnosis. 

Miss  Richmond  in  her  book  outlines  the  processes  which  led  to  social 
diagnosis.  These  are,  first,  the  collection  and  careful  scrutiny  of  evidence 
rising  out  of  the  social  worker's  relations  with  his  client,  with  the  client's 
family,  and  with  sources  of  information  outside  the  family  group;  and 
second,  the  reflective  comparison  and  interpretation  of  the  evidence  from 
these  sources.  The  older  and  narrower  process  of  "investigation"  in  social 
caae  work,  with  its  loose  technique  and  its  besetting  sin  of  almost  exclusive 
emphasis  upon  the  gathering  of  evidence  to  the  detriment  of  essential  matters 
of  comparison  and  interpretation,  is  properly  subordinated  in  this  book. 

The  author  considers  first  the  nature  and  uses  of  social  evidence  as  a 
basis  for  diagnosis.  She  outlines  the  logical  tests  for  meeting  in  a  practical 
manner  the  "  enormous  difficulty  of  making  sure  that  the  facts  are  as  stated 
to  us  by  others  .  .  .  and  of  avoiding  that  'instinctive  theorizing* 
whence  the  fact  looks  to  the  eye  as  the  eye  likes  the  look."  The  practicing 
social  statistician  will  appreciate  to  the  full  the  urgency  of  recording  as 
exact  a  definition  as  possible  of  a  given  social  situation  and  of  its  proximate 
and  remote  relations  and  causes.  There  is  a  commendably  thorough 
discussion  of  the  definitions  bearing  upon  social  evidence,  of  the  terms 
most  frequently  used,  and  of  the  types  of  evidence,  i.  e.,  whether  real 
evidence,  testimonial  evidence,  or  circumstantial  social  evidence.  Each 
of  these  types  of  evidence  is  examined  in  close  detail.  Testimonial  evidence 
is  especially  weU  developed.  A  concluding  chapter  discusses  inferences 
from  the  data  collected,  the  risks  involved  in  drawing  conclusions  from  the 
facts  at  hand  and  from  the  social  worker's  particular  state  of  mind. 

The  second  section  of  the  book  discusses  the  detailed  processes  leading  to 
diagnosis,  and  ii^cludes  very  extended  technical  comment  on  the  scope  and 
method  of  the  interview  with  the  client,  with  members  of  the  family  group,  ^ 
consultation  of  outside  sources  of  information,  the  sources  and  validity  of 
medical,  legal  and  other  records.  A  concluding  chapter  of  the  second  part 
of  the  work  defines  the  principles  of  criticism  and  comparison  of  the  collected 
material,  and  the  statement  of  a  diagnosis. 

Statisticians  reading  Miss  Richmond's  book,  will  recall  the  difficulties 
and  limitations  encountered  by  such  pioneers  as  Amos  Griswold  Warner, 
Frederick  H.  Wines,  and  John  Koren  in  the  collection  of  social  statistics  in 
America.  So  many  of  these  difficulties  arose  from  the  lack  of  any  unifor- 
mity of  methods  of  collecting  and  recording  the  basic  data.    One  of  the 
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effects  upon  American  social  statistics  which  should  follow  the  introduction 
of  works  such  as  Miss  Richmond  has  made  available  for  social  workers, 
should  be  the  marked  improvement  of  charity  organization  and  other 
philanthropic  agency  records.  Improvement  of  the  statement  of  social 
difficulties  upon  the  case  records  should  result  in  better  composite  pictures 
of  the  social  situation  through  the  agency  of  the  statistical  method. 

There  is  aheady  a  noteworthy  precedent  in  the  statistical  study  of  social 
case  work  and  of  its  results  in  the  recently  published  report  of  the  municipal 
court  of  Philadelphia  for  1915.  The  methods  employed  by  Dr.  Louise 
Stevens  Bryant  in  the  compilation  of  these  records  for  Philadelphia,  if  em- 
ployed in  studying  the  data  which  will  undoubtedly  result  from  emplo3ring 
Miss  Richmond's  criteria  of  social  diagnosis,  should  provide  for  the  first 
time  in  America  the  kind  of  social  statistics  which  Professor  Warner  and  the 
social  workers  and  statisticians  who  followed  him  have  defined  as  necessary 
for  a  critical  analysis  and  an  impartial  survey  of  practical  philanthropy. 

New  York  City.  E.  W.  Kopf. 


Appendix  A,  Vol,  I.    Census  of  the  CommontoeaUh  of  Au8tr€dia,    The 
mathematical  theory  of  popvlaiion,  of  its  character  and  fluctuations,  and 
of  the  factors  which  influence  them,  being  an  examination  of  the  genertd 
scheme  of  statistical  representation,  with  deductions  of  necessary  formviae; 
the  whole  being  applied  to  the  data  of  the  Australian  census  of  1911,  and 
to  the  elucidation  of  Australian  population  statistics  generally.    By 
G.  H.  Knibbs,  C.M.G.,  F.S.S.,  F.R.A.S.,  etc.,  commonwealth  statis- 
tician.   Published  under  instructions  from  the  Minister  of  State  for 
Home  and  Territories,  Melbourne. 
It  is  rare  that  a  government  census  publication  takes  the  form  of  this 
latest  volume  by  Mr.  Knibbs.    As  a  rule  census  offices  are  so  busy,  collect- 
ing material,  tabulating  it,  and  getting  out  a  brief  analysis  accompanied  by 
a  few  charts,  that  they  have  no  time  to  enter  upon  a  scientific  discussion  of 
the  uses  which  may  be  made  of  the  volume.    This  is  really  a  treatise  on 
population  statistics  making  use  of  the  Australian  figures  primarily.    In 
many  cases  the  statistics  of  other  countries  are  introduced  for  purposes  of 
comparison.    The  first  six  chapters,  covering  about  85  pages,  are  devoted 
to  a  discussion  of  the  formulas  which  may  be  used  in  determining  the  fluc- 
tuations and  probable  future  course  of  populations.    Then  follows  an  in- 
teresting chapter  upon  graphics  and  the  methods  employed  to  smooth 
curves.    After  this,  a  discussion  of  population  by  sex  and  age,  of  natality, 
marriage  rate,  fecundity,  mortality,  and  migration  follows.    An  immense 
amount  of  work  has  gone  into  the  preparation  of  this  volume  and  the  chart 
work  is  extremely  clever  and  interesting.    One  would  search  long  to  find  a 
better  piece  of  analytical  work  than  this.    The  census  office  of  Australia 
is  to  be  congratulated  upon  publishing  such  a  volume  and  Mr.  Knibbs 
deserves  our  thanks  in  showing  the  quality  of  work  which  can  be  done  by  its 
census  office  in  addition  to  the  details  of  collecting  and  compiling  the  basic 
figures. 

Yale  University.  Wm.  B.  Bailet. 
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REED  ON  THE  COEFFICIENT  OF  CORRELATION. 

Since  the  development  of  the  modem  higher  statistical  methods  has  been 
largely  in  the  service  of  biology,  it  is  only  natural  that  those  who  adopt 
the  biometrician's  formulae  without  a  first  hand  acquaintance  with  the 
extensive  biological  literature  should  often  labor  under  the  disadvantage  of 
using  methods  of  calculation  which  are  not  the  best  suited  to  the  practical 
needs  of  their  work.  If  the  methods  adopted  really  give  accurate  constants, 
the  use  of  more  laborious  routine  processes  is  merely  the  misfortune  of  the 
individual  worker.  When,  however,  the  beginner  attempts,  as  is  sur- 
prisingly often  the  case,  to  elucidate  the  subject  for  others,  real  harm  may 
result,  particularly  when  cumbersome  and  laborious  methods  are  proposed 
in  cases  in  which  simple  and  direct  formulae  are  already  available. . 
A  case  in  point  is  afforded  by  a  recent  paper  by  Reed.* 
(1)  The  arithmetical  routine  indicated  by  Reed  for  the  determination 
of  the  correlation  coefficient  by  the  siunmation  of  actual  deviations,  squares 
of  deviations,  and  products  of  the  deviations  of  the  two  variables  from  their 
respective  means  is  whoUy  unsuited  for  practical  work.  All  of  the  labor 
involved  in  the  calculation  of  the  five  colunms  of  his  Table  I  is  quite  un- 
necessary. The  elimination  of  this  superfluous  routine  not  only  saves  time 
but  minimizes  the  danger  of  error  which  is  particularly  great  when  signs 
must  be  constantly  regarded.  The  moments  may  be  taken  in  terms  of 
units  about  any  point  whatever.  In  these  days  of  splendid  calculating 
machines  permitting  simultaneous  multiplication  and  summation,  deviation 
methods  involving  positive  and  negative  signs  are  inferior  to  one  in  which 
the  first  and  second  powers  and  the  products  of  the  two  variables  are 
summed,  either  directly  from  unclassified  data  or  from  the  entries  in  a 
conventional  correlation  table.    The  formulaef  required  are: 


x-^Z(x)/N y-S(i 


ffx<fy 

where  x  and  y  are  the  actual  measures  of  the  two  variables,  not  their 
deviation  from  their  mean  value,  the  bars  denote  means  an^  the  sigmas 
standard  deviations  for  the  whole  population  of  N  individuals. 

By  the  direct  summation  method  Reed's  Table  I  gives: 

For  July  Rainfall,  x,  in  inches: 

Z(z)  «  243.9  Xix)/N  -  4.065 

S(x«)  =  1103 .  87     S(a^)/iV=  18 .  3978 

^*-  V2;(a^)/Ar-[S(x)/Arp- 1.3687 

*Raed,  W.  G.  He  Cocffinent  of  CoireI»tion.  Quart.  Pub.  Amar.  Stat.  Aaso..  Vol.  15,  pp.  670- 
«84, 1017. 

tHHris,  J.  Arthur.  The  Arithmetio  of  the  Product  Moment  Method  of  Calculating  the  Coeffi- 
cient of  Correlation,  Amer.  Nat..  Vol.  44.  pp.  69S-eM.  1010. 


Digitized  by 


Google 


804  American  StaUstical  Association.  [104 

For  yield  of  corn  in  bushels,  y, 

2(y)-  2067.1  2(y)/JV  -    34.45 

2(i/«) -72446. 69  2(»*)/J\r- 1207.445 

<ry«4.531 

For  rainfall  and  yield 

2(xy)-8612.90, 2(«y)/iV-143.5408 
2(xy)/JNr>5y^  ^^^^ 

Reed  gives  r  -  .526^.063,  a  value  which  is  slightly  erroneous  because  of 
the  approximations  necessary  in  the  cumbersome  method  of  calculation 
employed. 

Full  details  concerning  the  application  of  this  method  to  correlation 
tables,  for  both  integral  and  graduated  variates,  are  given  in  the  paper  died. 

(2)  Reed  lays  entirely  too  great  emphasis  upon  the  necessity  for  a  pre- 
liminary testing  of  linearity  of  regression  and  his  discussion  of  tbe  methoda 
is  very  misleading.  He  says : ' '  The  correlations  should  never  be  attempted 
without  first  investigating  the  relationship  far  e^ough  to  see  if  it  follows  a 
straight  line.'' 

Now  while  it  is  true  that  the  correlation  coefficient  is  not  strictly  valid 
except  in  cases  of  linear  regression  it  always  gives  at  least  a  minimum 
measure  of  the  relationship  between  two  variables,  and  in  the  vast  majority 
of  cases  this  measure  will  be  the  one  finally  adopted  after  linearity  has  been 
tested. 

Furthermore,  the  determination  of  the  coefficient  of  correlation  is  ihs 
first  step  in  the  critical  testing  of  linearity.  It  is  quite  unnecessary  to  plot 
the  two  variables  in  units  of  their  standard  deviation  or  to  use  the  method 
of  least  squares  in  adjusting  the  line  as  suggested  by  Reed.  Whoi  the 
correlation  coefficient  is  known  the  straight  lines  are  simply: 


,.Cx-r^^y)+r^'f^y. 


These  can  be  calculated  without  even  tabulating  the  raw  data.  Thus 
the  equation  from  Reed's  Table  I  is 

y-26.849+1^70a:, 

where  y— yield  in  bushels  and  x—July  rainfall  in  inches.  This  equation 
shows  at  once  that  the  line  in  Reed's  Diagram  2  on  psLga  673  is  incorrect. 
It  should  indicate  an  average  yield  of  30.59  bushels  for  2  inches  and  41.8 
for  8  inches  of  July  rainfall. 

When  the  correlation  coefficient  and  the  regression  equation  have  been 
determined,  linearity  may  be  tested  by  inspection  of  the  distribution  of  the 
actual  frequencies  represented  on  a  scatter  diagram  like  Figure  2  or  3  of 
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Reed's  paper,  by  a  comparison  of  the  empirical  means  of  arrays  with  the 
theoretical  means  calculated  from  the  regression  equations,  or  by  the  use 
of  Blakeman's  criterion.* 

Thus  the  calculation  of  the  correlation  coefficient,  which  by  a  practical 
method  is  a  very  easy  task,  should  alwa3rs  be  the  first  step  in  the  analysis 
of  the  data.  The  nature  of  the  regression  line  can  then  be  determined  in  a 
oonvenient  and  really  scientific  manner. 

(3)  The  bibliography  given  by  Reed  as  "containing  complete  statements 
of  the  later  development  of  work  on  the  theory  of  correlation"  is  far  from 
complete.    A  partial  list  of  the  omissions  may  be  found  elsewhere. f 

This  note  is  written  with  no  desire  to  criticize  the  work  of  an  individual 
'writer)  but  merely  in  the  hope  of  saving  some  beginner,  who  might  follow 
Reed's  suggestions,  excessive  and  unnecessary  labor  in  the  calculation  of  the 
correlation  coefficient,  or  misconceptions  concerning  the  value  or  applica- 
bility of  this  most  important  statistical  constant. 

Cold  Spring  Harbor,  N.  Y.  J.  Arthxtr  Habris. 


COMMENT  ON  PROFESSOR  IRVING  FISHER'S  ARTICLE  ON 
THE  "RATIO  CHART." 

The  following  remarks  upon  Professor  Fisher's  article  in  the  Qtuxrterly 
PvbUcationa  for  June  are  made  without  controversial  intent  and  published 
rather  as  supplementary  to  than  as  critical  of  the  statements  made  in  the 
iuticle  in  question.  Where  there  is  entire  agreement,  however,  there  is 
naturally  little  occasion  for  comment. 

In  the  matter  of  terminology  I  do  disagree  with  Professor  Fisher,  but 
that  is  hardly  worth  debating.  The  choice  of  the  name  "ratio  chart, "  and 
the  suggested  opposition  betwe^  "ratio"  and  "difference,"  is  open  to 
objection.  Are  not  the  curves  in  question  currently  and  correctly  known  as 
logarithmic?  Is  it  worth  while  to  avoid  this  term  simply  because  it,  or  the 
conception  involved,  is  not  familiar  to  the  man  in  the  streetf  All  statis- 
ticians are  acquainted  with  such  curves,  though  many,  it  is  true,  feel  them 
io  be  alien,  just  as  some  of  them  feel  all  graphic  devices  to  be  alien  to  their 
work.  Should  not  the  re-naming  of  a  thing  to  make  it  popular  be  left  to 
the  commercial  classes  as  a  suitable  mercantile,  rather  than  a  scientific  or 
properly  pedagogic,  device?  But,  if  the  change  means  an  improvement  in 
our  terminology,  as  regards  either  accuracy  or  adequacy,  the  case  is  dif- 
ferent. 

According  to  the  usage  with  which  I  am  familiar,  statistical  curves,  and 
the  diagrams  constituted  by  them,  are  either  arithmetic  or  logarithmic. 
Numbers  and  quantities  are  absolute  or  relative.  Differences,  also,  may 
be  absolute  or  relative.    A  relative  difference  is  a  species  of  ratio,  and  the 

*BIakemaii.  J.  On  Terti  for  linearity  of  RegiMnon  in  Frequency  Dietributiona.  Biometrikii, 
ToL  4,  pp.  8Sa-860.     1005. 

tHarrii.  J.  Ai^bm.     An  Oatline  of  Current  ProgreM  in  the  Theory  of  Correlation  and  Contin* 
Amer.  Nat.,  Vol.  50,  pp.  53-64.  1010. 
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relative  difference  that  is  most  familiar,  both  as  regards  species  and  form, 
is  the  per  cent,  increase.  But  the  ratio  may  as  well  be  to  a  constant  as  to  a 
changing  base — the  latter  being  the  case  of  per  cent,  increases.  Index 
numbers  are  a  familiar  example  of  a  system  of  relative  numbers  where  the 
ratio  is  to  a  constant  base.  In  a  general  way  arithmetical  curves  and 
absolute  numbers  are  thought  of  as  Corresponding  to  each  other,  the  latter 
being  the  graphic  expression  of  the  former.  This  is  not  quite  true,  though 
there  is  no  particular  harm  in  such  an  association  of  ideas,  provided  it  be 
accepted  merely  as  such.  Index  numbers  are  relative  numbers,  but  a 
series  of  such  numbers,  as  directly  plotted,  constitutes  an  arithmetical 
curve.  But  a  more  thoroughly  rdcUive  graphic  expression  of  quantity  and 
quantitative  relations  is  found  in  logarithmic  curves.  I  am  informed  by  a 
mathematician  to  whom  I  have  referred  this  paragraph  that  my  use  of 
terms  here  is  in  conformity  with  current  mathematical  usage. 

The  idea  of  the  '/ratio  chart"  as  developed  by  Professor  Fisher  appears 
to  correspond  to  that  of  relative  numbers  or  rather,  specifically,  to  per 
cent,  increases.  Such  relative  increases  are  so  important  in  statistical 
analysis  that  a  correlative  graphic  device  properly  claims  an  important 
place  in  statistical  practice.  It  is  true  in  a  general  way  that  logarithmic 
curves  correspond  to  per  cent,  increases.  The  objection  to  an  equation  of 
the  two  is  that  per  cents.,  though  so  serviceable,  are  fundamentally  a  dimisy 
and  of  ted  misleading  kind  of  relative  number,  while  the  logarithmic  curve 
is  a  thorough  and  even  elegant  method  of  expressing  quantitative  relations 
where  relative,  rather  than  absolute,  numbers  are  of  fundamental  signifi- 
cance— ^which  is  doubtless  the  more  usual  case  in  statistics.  It  is  not  a  part 
of  Professor  Fisher's  task  to  point  out  the  limitations  of  per  cent,  com- 
parisons, but  the  omission  is  significant  if  the  reader  gains  the  impression 
that  the  logarithmic  curve  is  a  translation  of  per-cent.-increase  ratios  into 
graphic  terms.  Relatively  speaking,  a  20  per  cent,  increase  is  not  twice  a 
10  per  cent,  increase,  and  a  50  per  cent,  increase  is  not  the  equivalent  of  a 
50  per  cent,  decrease.  The  defectiveness  of  the  method  of  compiling  index 
numbers  formerly  in  use  and  recently  abandoned  by  the  United  States 
Bureau  of  Labor  Statistics  was  due  to  ignoring  such  facts.  An  increase  of 
20  per  cent,  in  10  years  is  not  an  average  increase  of  2  per  cent,  per  year. 
These  objections  do  not  apply  to  the  logarithmic  expression  of  numerical 
relations.  The  peculiarity  of  the  logarithmic  curve — and  of  course  the 
difficulty  of  understanding  it — appears  greater  after  considering  these  illus- 
trative examples.  But  it  should  also  be  evident  that  this  graphic  and 
statistical  device  i^  much  more  worth  mastering  than  it  would  be  if  it  were 
merely  the  counterpart  of  nimierical  per  cent,  analysis.  A  true  feeling  for 
the  significance  of  logarithmic  curves  is  to  be  obtained  only  by  studying 
and  using  them.  But  they  are  worth  the  trouble,  and  the  limitations  of 
per  cent,  analysis  are  the  best  proof  of  their  worth. 

Professor  Fisher  has  passed  rather  too  cursorily  over  a  t3rpe  of  arith- 
metical curve  in  which  the  absolute  numbers  are  not  plotted  directly,  but 
instead  per  cent,  indices.  Per  cent,  indices  are  the  quotients  (with  the 
decimal  point  moved  two  places  to  the  right)  of  the  absolute  numbers. 
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resulting  from  division  by  some  constant,  the  average  being  frequently  the 
most  convenient  divisor.  The  writer  is  in  the  habit  of  calling  such  curves 
per-oent.-index  curves.  It  should  be  noted  that  they  use  relatiife  numbers. 
But  the  difference  of  such  relative  numbers  from  the  absolute  series  is  merely 
the  difference  between  the  foot  and  the  meter — or  whatever  other  arbitrary 
standard  of  length  happens  to  be  most  convenient  at  the  time  being  for 
purposes  of  plotting  and  comparison.  The  only  difference  between  such  a 
curve  and  a  plot  of  the  absolute  numbers  is  in  the  scale,  the  preliminary 
computation  serving  chiefly  the  purpose  of  adjusting  and  controlling  the 
scale,  especially  in  a  way  to  put  two  or  more  series  of  nimibers  upon  an 
entirely  comparable  basis.  Obviously  such  curves  are  to  be  interpreted 
like  other  arithmetical  curves,  though  the  adjustment  of  the  scale  is  such  as 
to  make  it  usually  convenient  to  refer  the  variations  to  a  100  per  cent,  axis 
instead  of  to  a  zero  base,  this  feature  justifying  the  cutting-off  of  the  lower 
portion  of  the  diagram  and  the  utilization  of  the  available  space  to  better 
advantage,  as  may  be  done  with  logarithmic  curves.  Curves  plotted  from 
series  of  per-cent.-indices,  it  should  be  noted,  are  already  adjusted  so  as 
to  be  grouped  at  the  center  of  the  diagram,  at  least  if  1^  100  per  cent, 
point  for  each  series  is  the  average  of  the  series.  Thus  the  per-cent.- 
index  method  has  many  of  the  advantages  of  the  logarithmic  method. 

But  the  logarithmic  ciu^e  is  imquestionably  a  superior  order  of  graphic 
device,  and  the  fact  that  it  is  not  generally  familiar  and  understood  is 
rather  occasion  for  calling  attention  to  its  value — of  course  making  the 
necessary  explanation  of  how  it  works  and  why  it  is  used — ^than  for  avoiding 
it  where  it  is  really  most  appropriate.  That  it  is  not  alwa3rs  most  appro- 
priate may  be  illustrated  by  the  fact  that  comparative  logarithmic  curves 
of  the  growth  of  population  in  France  and  Germany  in  the  last  hundred 
years  would  not  meet  the  needs  of  the  dominant  interest  in  such  a  compari- 
son. The  per-cent.-index  curve  probably  serves  better  to  express  the 
variation  of  an  electrical  load  around  its  average  than  does  a  logarithmic 
curve,  since  the  kilowatt  capacity  required  at  the  peak  should  not,  for 
most  purposes,  be  represented  as  less  important,  or  as  occupying  a  less 
length  on  the  vertical  scale,  than  the  kilowatt  required  during  the  hours  of 
light  loading. 

That  the  use  and  qualities  of  logarithmic  and  per-cent.-index  curves  are 
subjects  of  thought  not  new  to  the  writer  may  be  shown  by  the  following 
references  to  the  annual  reports  of  the  New  York  Public  Service  Commis- 
sion for  the  First  District,  where  such  curves,  accompanied  by  more  or  lees 
comment,  will  be  found.*  Logarithmic  curves:  Vol.  Ill  for  1908,  p.  296ff; 
III  for  1910,  p.  24ff  and  p.  40fif;t  UI  for  1911,  p.  67ff;  III  for  1912,  p.  78ff; 
II  for  1913  p.  82flf.t  Per-cent.-index  curves:  Vol.  Ill  for  1913,  p.  71flf;  III 
for  1914,  p.  59ff  and  72ff ;  II  for  1915,  p.  195fr.t 

New  York  City.  G.  P.  Watkinb. 

*VTcm  1911  on  thA  graphie  work  and  a  large  share  in  the  analysis  is  by  Mr.  L.  H.  Labaniky. 

f  Here  both  the  yertieal  and  the  borisontal  seales  are  logarithmie. 

I  This  diagram  has  other  4)eeial  features,  bai  the  per-cent^indez  device  is  fundameotaL 
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Quarter  Ending  March  31,  1917. 

Bureau  of  Railway  Economics,  Washington.  List  of  references  on  valua- 
tion of  railways.  August  1, 1916.  Typewritten  manuscript.  [Wash- 
ington.   1916.]    Includes    references    on    depreciation.     *9385.a31 

Employer's  liability.  Connecticut:  Workmen's  Compensation  Com- 
missioners. ^331.82a30 

India.  Department  of  Statistics.  Statistical  tables  showing  for  each  of 
the  years  1901-02  to  1913-14  the  estimated  value  of  ihe  imports  and 
exports  of  India  at  the  prices  prevailing  in  1899-1900  to  1901-02. 
Calcutta.    1915.  *9382.5ia7 

Insurance  almanac.  An  annual  of  insurance  facts  for  1916.  New  York. 
1916.    Tables.  *9368.073a6 

Jackman,  William  T.  The  development  of  transportation  in  modem 
England.     Cambridge.     1916.    1  v.  in  2.    Maps.     Tables.  9385.942 

Jones,  Grosvenor  M.  Ports  of  the  United  States.  Report  on  terminal 
facilities,  commerce,  port  charges,  and  administration  at  sixty-ei^t 
selected  ports.  Washington.  1916.  Maps.  Plans.  [United  States 
Department  of  Commerce.]  *9382.73a36.33 

Ricci,  Umberto.  Les  bases  th^oriques  de  la  statistique  agricole  interna- 
tional. [Traduit  de  Toriginal  italien  par  M.  de  Brancion  et  M.  Jac- 
quemin.]    Rome.    1914.    Tables.  9338.1a24 

Rubinow,  Isaac  Max.  Standards  of  health  insurance.  New  York.  1916. 
Tables.  9368.4a7 

Smith,  John  Russell.  Commerce  and  industry.  New  York.  1916. 
lUus.    Maps.    Plans.    Tables.    Deals  largely  with  the  United  States. 

9380.07a20 

Times  Book  of  Russia.  Finance,  commerce,  industries.  With  an  intro- 
duction by  Sir  Donald  Mackenzie  Wallace.    London.    [1916]    Maps. 

9314.7a24 

Scherer,  James  Augustus  Brown.  Cotton  as  a  world  power.  New  York. 
[1916.]  Tables.  Authorities,  pp.  426-436.  Deals  largely  with  the 
South.  9338.115a20 

Underwriter  Printing  and  Publishing  Company.  Record  of  business  in  each 
of  the  states  and  territories  of  the  United  States  and  the  provinces 
of  Canada  by  the  joint  stock  fire  insurance  companies  in  1915,  and  of 
aggregate  business  for  thirty-five  years  from  1880  to  1914.  New  York. 
1916.    Tables.  ♦9368.173a3 

United  States.  Bureau  of  Labor  Statistics.  Retail  prices,  1907  to  Decem- 
ber, 1914.  Washington.  1915.  Statistics  of  retail  prices  of  food, 
coal  and  gas  in  the  United  States.  9331.073a24.156 
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Workmen's  Compensation  Act.  Connecticut:  Workmen's  Compensation 
Commissioners.  ,  *9331.82a30 

Quarter  Ending  June  30,  1917. 

American  Industrial  Commission  to  France.  Report  to  the  American 
Manufacturers  Export  Association.  September-October,    1916. 

[New  York.  1917.]  Illus.  Portraits.  Maps.  "This  Conunission 
went  to  France  to  ascertain  how  American  resources  might  best  be 
made  available  for  the  reconstruction  of  the  devastated  regions." 
BibUography,  pp.  233-238.  ♦9338.044a8 

Chorlton,  James  Dewsbury.  The  rating  of  land  values.  Manchester. 
1907.  Tables.  [Victoria  University.  Publications.]  Deals  princi- 
pally with  England  and  Wales.  9333.042a9 

Grimsky,  Carl  Ewald,  and  Carl  Ewald  Grunsky,  Jr.  Valuation,  depre- 
ciation and  the  rate-base.  New  York.  1917.  Tables.  Deals  with 
public  utilities.  9338.7a33 

Frankel,  Lee  Kaufer.  Some  fundamental  considerations  in  health  insur- 
ance.   [New  York.     1916.]  9368.4al4 

Juglar,  Joseph  Clement.  A  brief  history  of  panics  and  their  periodical 
occurrence  in  the  United  States.  Third  edition,  translated  and  brought 
down  to  date,  by  De  Courcy  W.  Thom.    New  York.    1916.    Tables. 

9332.75al4 

Moore,  John  Monroe.  The  South  today.  New  York.  1916.  Portraits. 
Plates.  Map.  Tables  Deals  with  economic  and  social  conditions 
in  the  South.  9317.5a2 

North,  Frank  Allen.  The  income  tax  under  United  States  and  Massa- 
chusetts law.    Boston.     [1917]  9336.2473al4 

Pickering,  John  Clark.  Engineering  analysis  of  a  mining  share.  New 
York.    1917.  9338.2a7 

Withers,  Hartley.  International  finance.  '  New  York.  1916.  Relates 
to  Great  Britain  and  to  the  United  States.  9336.a4 


SOME  RECENT  FRENCH  STATISTICS  ON  INFANT  MORTALITY. 

At  the  outbreak  of  the  war,  efifort  looking  toward  protection  of  infant 
life  in  France  was  systematized  by  an  official  orgnization,  namely,  the 
Central  Office  of  Maternal  and  Infantile  Assistance.  The  purpose  of  this 
endeavor  was  "to  secure  to  every  pregnant  woman  and  to  every  mother 
caring  for  a  child  imder  three  years  of  age,  suitable  social,  legal,  and  medical 
protection;  to  see  to  it  that  no  woman  should  be  forgotten  and  that  no 
infant  should  remain  imnoticed." 

The  effects  of  the  niunerous  difficult  war  conditions  on  infant  life  were 
noted  almost  from  the  very  beginning  of  hostilities.  Dr.  Adolphe  Pinard, 
an  obstetrician  of  the  University  of  Paris,  has  condemned  in  toto  the  em- 
plo3rment  of  pregnant  women  in  industrial  establishments,  but  his  official 
confreres  have  not  been  able  to  adopt  his  extremely  radical  views.    How 
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ever,  the  statistics  which  are  respcmsible  for  these  views  are  unimpeachabfe, 
although  some  of  Pinard's  colleagues  of  the  Aeademie  de  Medicine  aUow 
themselves  to  be  less  alarmed  than  he.  Pinard's  figures,  taken  from  the 
BvUetin  hebdomodaire  de  ttatisHque  mtmieipcde,  cover  three  years, — ^August 
1,  1913-Augu8t  1,  1914,  August  1,  1914-Augu8t  1,  1915,  and  August  1, 
1915-August  1,  1916.  Following  is  a  brief  review  of  the  statistical  ma- 
terial: 

Total  Number  of  Liw  Bibths  Recorded  at  Pabib. 

August  1,  1913-AugUBt  1, 1914 48,917 

August  1,  1914-August  1, 1915 37,085 

August  1,  1915-August  1, 1916 26,179 

Of  the  above  the  number  of  mothers  concerned  who  receive  public  aid 
is  thus  indicated: 

Aid  Given  at  Home.  Institutional  Aid. 

Number.       Per  Number.       Per 
Cent.  Cent. 

August  1,  1913-August  1,  1914 6,540        13 .26  31,912      65.24 

August  1,  1914-August  1,  1915 7,253        19 .54  27,341       73.74 

August  1,  1915-August  1,  1916 5,790       22.10  19,139      73.10 

It  will  be  noted  that  in  the  year  August  1,  1915-August  1,  1916,  95.2 
per  cent,  of  all  live  births  were  assisted  by  public  benefit.  In  the  first  year 
of  the  war,  2,491  women  were  delivered  without  public  aid;  in  the  second 
year,  1,250  women. 

The  tables  quoted  by  Pinard  for  the  three  years  mentioned  fully  discuss 
total  live  births,  stillbirths,  the  number  of  infants  handed  over  to  nurses 
outside  Paris,  and  infants  abandoned  by  their  mothers.  Tables  showing 
in  detail  infant  mortality  for  0  days — 1  year,  1  year — 2  years,  and  0  days— 
2  years,  and  figures  covering  maternal  puerperal  mortality  and  causes,  dura- 
tion of  pregnancy,  and  weight  of  newborn  infants  are  also  included  in  the 
paper;  all  of  these  refer  respectively  to  the  three  years. 

StiUbirths.     ^  Infants  Placed 
(Per  Cent.)     ^  Outside  Paris. 
(Per  Cent.) 

August  1, 1913-August  1,  1914 7 .69  31 .00 

August  1,  1914-August  1,  1915 6.63  13.35 

August  1,  1915-August  1, 1916 7.57  22.32 

Infants  Aban-  Maternal  Puer- 

doned  by  Their  pend  Deaths. 
Mothers. 

August  1,  1913-August  1,  1914 4.98  0.67 

August  1,  1914-August  1, 1915 2.86  0.46 

August  1,  1915-August  1,  1916 5.21  0.48 
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Infant  Mobtalitt. 

0  days —  0  days —  1  year —  Odays — 

3  mo6.  1  yr.  2  yn.  2  yn. 

(Per  (Per  (Per  (Per 

Cent.)  Cent.)  Cent.)  Cent.) 

August  1,  IQIS-August  1, 1914 8.10  15.51  4.33  19.86 

August  1, 1914-Augu8t  1,  1915 7.41  15.20  5.12  20.36 

August  1, 1915-August  1,  1916 7.40  15.00  5.50  20.48 

Causes  named  are  10,  namely,  diarrhea  and  enteritis,  congenital  debility, 
respiratory  affections,  unknown  or  obscure  diseases,  tuberculosis,  simple 
meningitis,  measles,  whooping-cough,  scarlet  fever,  and  diphtheria. 

The  result  of  Pinard's  paper  was  to  precipitate  discussion  in  the  Academy, 
considerable  divergence  of  view  being  brought  out.  A  committee  was 
therefore  appointed  to  study  the  subject  and  make  suitable  recommenda- 
tions to  the  Academy.  After  debate  on  the  measures  advocated  by  a 
majority  of  the  committee,  the  Academy  modified  the  committee's  resolu- 
tions which,  somewhat  amended,  were  finally  adopted. 

A  conunittee  of  the  Academy  was  then  appointed  to  report  on  the  sub- 
ject of  depopulation  in  France.  A  table  induded  in  this  report,  recently 
rendered,  shows  that  the  number  of  live  births  in  France  declined  in  France 
from  1,011,362,  in  1876,to  745,539,  in  1913.  Some  of  the  years  enumerated 
show  gain  over  the  years  immediately  preceding,  but  not  enough  to  offset  the 
downward  zigzag.  Figures  are  also  given  for  Germany,  England,  Sweden 
and  Austria.  The  committee,  representing  primarily  the  standpoint  of  the 
physiologist,  hygienist,  and  physician,  concluded  tiiat  the  decline  in  the 
birth-rate  can  be  remedied;  that  it  is  not  due  to  impairment  of  French 
virility  but  that  it  is  largely  voluntary;  that  a  child  constitutes  an  expense 
and  that  the  question  is  chiefly  economic.  Eight  measures  to  relieve  the 
situation  are  proposed  by  the  conunittee;  discussion  by  the  Academy  of 
these  recommendations  is  pending. 

RsniBENCSS. 
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POPULATION   GROWTH  IN  SOUTHERN  NEW 
ENGLAND,   1810-1860. 
Bt  Pbbct  Weub  Bidwbll. 


The  most  striking,  indeed  the  essential  fact  in  the  economic 
history  of  southern  New  England  in  the  half-century  before 
the  Civil  War  was  an  increase  in  population.  Where,  in  1810, 
800,000  persons  had  with  difficulty  been  able  to  get  a  living, 
50  years  later  there  were  1,900,000  on  a  much  higher  standard 
of  life. 

TABLE  I. 
FOFULATIGN  OF  SOUTHERN  NEW  ENGLAND,  1810-1800. 


Y-r. 

Bbode  Island. 

Ooiuieeticut. 

Total. 

S^^^. 

1810 
1820 
1830 
1840 
1850 
1800 

472.000 
623.000 
610.000 
788.000 
004,600 
1.231.000 

77,000 
83,000 
97,000 
109,000 
147.600 
176.000 

202.000 
276,000 
298.000 
810.000 
371.000 
400,000 

811.000 
881.000 
1,006.000 
1.1S7.000 
1.618,000 
1.806.000 

68.3 

63.6 
72.3 
83.2 
108.8 
134.2 

An  analysis  of  population  growth  by  decades  from  1790 
to  1860  reveals  a  distinct  division  of  the  70  years  into  three 
periods:  (1)  from  1790  to  1820,  (2)  from  1820  to  1840,  and  (3) 
from  1840  to  1860. 

TABLE  n. 
RATE  OF  INCREASE  OF  POPULATION  BT  DECADES.  1790-1860. 


PwC«nt.IiianMe. 

Dettde. 

Munehiuetta. 

Conneetient. 

SoatheniNew 

1700-1800 

11.6 

0.0 

6.6 

12.8 

1800-1810 

11.6 

11.4 

4.4 

0.8 

1810-1820 

10.9 

7.8 

6.0 

8.7 

1820-1830 

16.7 

17.0 

8.2 

16.2 

1880-1840 

20.9 

12.0 

4.1 

14.0 

1840-1860 

34.8 

36.6 

19.6 

30.8 

1860-1860 

23.8 

18.4 

42.1 

23.3 
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The  steady  tide  of  emigration  which  had  been  draining  the 
towns  of  southern  New  England  since  the  Revolution,  and 
in  some  cases  since  1750,  was  not  perceptibly  checked  tmtil 
after  1820.* 

At  the  year  1840  we  find  a  sharp  turning-point;  before  this 
date,  taking  the  three  states  as  one  region,  the  increase  had 
been  slow  and  uniform,  averaging  about  14  per  cent,  in  a 
decade.  After  1840  the  rate  of  increase  was  nearly  twice  as 
great.  The  contrast  between  1830-1840  and  1840-1850  is 
particularly  striking.  Of  the  population  of  Massachusetts  a 
contemporary  writer  said: 

The  fifty  years  since  1790,  seem  to  be  naturally  divided  into 
two  periods  of  about  equal  length;  the  first  extending  from  1790 
to  about  1820,  and  the  second  from  1820-1840.  During  the 
first,  the  soil  being  nearly  all  occupied  for  the  purposes  of 
agriculture,  the  surplus  population  emigrated  out  of  the  state, 
and  settled  in  other  states.  During  this  period,  the  increase 
was  small,  and  the  number  of  towns  incorporated  was  com- 
paratively small  also.  During  the  second  period  from  1820 
to  1840,  though  the  number  of  new  towns  was  even  less  in- 
creased, the  number  of  inhabitants  was  increased  in  a  much 
larger  proportion,  than  in  the  first.  The  surplus  population, 
instead  of  emigrating,  were  more  retained  at  home  by  the 
encouragements  held  out  by  the  increase  of  the  manufacturing 
enterprise  of  the  community.  The  first  period  was  distin- 
guished by  greater  emigration  to  other  states,  and  by  the 
pursuit  of  agriculture  as  the  principal  employment,  and  the 
second  by  the  increase  of  manufactures.f 

The  vital  question  for  the  economic  historian  when  con- 
fronted by  facts  such  as  these  is  "How  was  the  increase  in 
population  supported?"  The  agricultural  industry  in  south- 
ern New  England  at  the  beginning  of  the  "nineteenth  century 
had  shown  itself  incapable  of  supporting  in  their  accustomed 
manner  of  life  the  natural  increase  of  people.  Continuous 
emigration  to  western  states  was  the  result.  But  within  a 
half-century  not  only  had  emigration  ceased,  but  over  375,000 

*  For  ft  diMiiHion  of  the  extent  ftod  oanaee  of  thia  early  emicrft tion,  eee  the  miter's  Rnrftl  EooDOBiy  m 
New  EngfauMl  ftt  the  Beguming  of  the  Nineteenth  Century,  Tnuaaetaons  of  the  Coaneetieot  Acftdemy  of 
Art!  and  SeienoeB,  Vol.  XX,  pp.  888-801.  New  Hftven,  1016. 

t  Ghidninc,  Jeaee,  Statietieftl  View  of  the  Popohtion  of  Maanehoaetti,  1786-1840.  Boatoa,  1846.  p|k 
41-41 
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persons  of  foreign  birth  had  been  received.*  By  what  change 
in  the  manner  in  which  New  England  people  got  their  Uving, 
by  what  modification  of  their  "mores  of  self-naaintenance" 
were  the  additional  1;000,000  persons  in  these  three  states 
supported?  To  answer  this  question  is  the  purpose  of  the 
present  investigation. 

The  Concentration  of  Population,  1810-1860.  In  the  first 
place  it  is  evident  from  a  closer  examination  of  the  population 
statistics,  that  something  occurred  to  cause  a  concentration 
of  people  in  urban  communities.  Their  growth  accounts  largely 
for  the  entire  increase.  In  1810  there  were  over  the  whole 
area  of  southern  New  England  only  three  towns  containing 
more  than  10,000  persons,  f  Their  total  poptdation  was  66,000, 
amounting  to  6.9  per  cent,  of  that  of  the  three  states.  About 
one  quarter  of  all  the  people  lived  in  49  towns  varying  in  size 
from  3,000  to  10,000,  and  the  great  remainder,  two  thirds  of 
the  total,  lived  in  townships  of  less  than  3,000  population. 
In  the  last  group  most  of  the  people  lived  in  farm  houses 
scattered  over  an  area  of  40  or  60  square  miles;  only  a  very 
few  Uved  in  the  villages. 

The  corresponding  figures  for  1860  show  a  marked  contrast. 
At  the  latter  date  26  towns  of  over  10,000  contained  in  all 
681,600  persons,  or  36.6  per  cent,  of  the  total  population.  Of 
the  remainder  one  third  was  to  be  found  in  the  towns  from 
3,000  to  10,000  and  about  an  equal  number  in  the  towns  of 
smaller  size. 

Looking  at  these  changes  from  another  point  of  view,  it 
appears  that  most  of  the  increase  in  population  is  to  be  as- 
cribed to  the  growth  of  26  towns  of  the  largest  size.  To  the 
total  increase  of  1,066,000  these  contributed  626,600  or  69 
per  cent.  The  towns  between  3,000  and  10,000  furnished 
38.9  per  cent.,  and  the  smallest  towns  about  2  per  cent.  The 
total  population  of  the  last  group  was  only  19,000  greater  in 
1860  than  in  1810. 

*  The  number  pven  by  the  Eighth  Ceosus.  1860,  mw  878,204.   The  ftatietioi  of  intenul  migratioa 
pubfiahad  in  the  nine  eensoi  showed  that  between  I860  and  1860  the  moyement  of  the  free  natiye  white 
popolntioB  from  ftate  to  state  hftd  reeoHed  in  ft  net  11^  to  Connecticut  of  17,500  peraooe;  to  Bhode  1^^ 
8,500  penoae.    Maawchuaetta  had  ft  net  loae  of  6,650,  thue  leftving  ft  net  g>in  to  eonthern  New  England  of 
14,350  penona.   Theae  figurea  ftre  found  in  the  yohune  on  Population,  p.  zzxiil. 

t  Boaton,  Proyidenoe,  and  New  Haven. 
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TABLE  m. 
CONCENTRATION  OP  POPULATION  IN  URBAN  COMMUNITIES. 

GroapB. 

1810. 

1840. 

1860. 

40 
385 

U57.JJ0 

0 
214.000 

18.5 

74 
306 

mm 

1366^000 

Total  number  of  towns 

526 

Onup  I. 
Towns  over  10,000 

26 

Population 

681,600 

^raentage  of  total 

36  5 

Towns  3,000-10,000. '. 

129 

620.700 

Peroentace  of  total 

83^ 

Gnup  in. 
Town  under  3.000 

871 

PopulatioB 

563.700 

I^oentafe  of  total 

30  I 

It  will  be  noted  that  the  middleHsize  towns  remained  a  curi- 
ously constant  factor  in  the  total  population.  The  increase  in 
the  importance  of  the  largest  towns  was  accompanied  by  a 
continuous  decrease  in  the  importance  of  the  smallest.* 

The  causes  of  urban  concentration  are  in  general  familiar: 
manufactures,  the  maritime  industries,  commerce,  domestic 
and  foreign,  fishing,  and  shipbuilding.  In  southern  New 
England  hundreds  of  small  towns  and  villages  grew  rapidly 
in  population  in  the  first  half  of  the  50  years  as  a  result  of  the 
establishment  of  manufacturing  enterprises  of  all  sorts.  The 
growth  of  a  few  cities  of  15,000  or  more  in  eastern  Massachu- 
setts, such  as  Lowell,  Lawrence,  and  Fall  River,  in  the  years 
1840-1860,  was  a  more  spectacular  exhibition  of  the  same 
forces.  The  influence  of  the  extension  of  maritime  enterprises, 
on  the  other  hand,  acted  somewhat  differently.  The  effects 
on  population  in  this  case  were  naturally  confined  to  a  narrow 
strip  of  seacoast  and  localized  at  the  best  harbors.  In  only 
a  very  few  cases  can  any  direct  effect  of  commercial  expansion 
in  increasing  population  be  found.  It  is  safe  to  say  that 
unless  manufactures  had  developed  there  would  have  been  a 
stationary  condition  if  not  a  decrease  in  the  population  of  most 
of  the  commercial  towns. 

The  Maritime  Industries  in  their  Relation  to  the  Groxoth  of 
Popviation,    In  tracing  briefly  the  history  of  the  maritime 

*  Identical  towns  were,  of  course,  not  to  be  found  in  the  same  groups  in  1810  and  in  1860,  except  in  rare 
instances.  Many  of  the  smallest  towns  grew  into  communities  of  considerable  sise,  their  places  in  the 
group  being  taken  by  the  inoorparation  of  new  towns  through  the  subcfivision  of  some  of  the  larger  and 
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industries  of  the  ports  of  southern  New  England  in  the  years 
1810-1860,  we  may  distinguish  a  number  of  separate  branches: 
(1)  foreign  trade,  (2)  the  coasting  trade,  (3)  the  cod  and  mack- 
erel fisheries,  (4)  whaUng,  (5)  shipbuilding  and  the  manufacture 
of  cordage.  At  the  beginning  of  the  century,  every  coast  town 
from  Newburyport  along  the  shores  of  Massachusetts  Bay  to 
Cape  Cod,  and  from  New  Bedford  and  Providence  along  the 
Sound  to  New  York,  where  there  was  any  sort  of  harbor,  owned 
and  manned  a  few  small  fishing  and  coasting  vessels.  Many 
of  these  towns  traded  with  the  West  Indies;  some  of  them, 
such  as  Nantucket,  New  Bedford,  and  New  London,  had  built 
up  a  thriving  whaling  industry  and  a  few,  such  as  Salem  and 
Boston,  sent  out  a  number  of  large  vessels  each  year  which 
came  back  freighted  with  rich  cargoes  from  Europe  and  the 
Far  East.* 

The  Foreign  Trade.  The  foreign  trade  of  New  England 
ports  suffered  a  severe  decline  in  the  early  decades  of  the 
nineteenth  century.  The  Embargo  and  Non-Intercourse 
acts  of  1807  and  1808  brought  to  a  sudden  stop  the  lucrative 
carrying  trade  which  our  ships  had  been  performing  for  bellig- 
erent European  nations.  Hardly  had  these  restrictions  been 
removed  when  the  War  of  1812  came  on,  causing  a  further 
interruption  of  trade  until  the  cessation  of  hostilities  in  1815.  t 

With  the  notable  exception  of  Boston,  almost  every  port  in 
southern  New  England  suffered  severely;  in  many  the  loss  of 
ships  and  of  men  was  so  great  that  the  ports  never  recovered 
their  former  position.  Salem  had,  in  1805,  41,600  tons  of 
shipping;  in  1816  only  34,000.  Out  of  152  vessels  engaged  in 
foreign  trade  owned  in  thi»  port  only  57  remained  in  1815.} 


*8ce  Etvftl  Eeonainy  in  New  Engkuid,  Clmpter  II,  for  t  fuOer  dMeoanon  of  the  extent  and  ofaaneter 
of  this  eommeroe. 

t  The  extent  of  eoaimereiAl  lofls  appeen  from  the  following  etatistice  taken  from  MaogreKor,  John,  The 
PntrcBi  of  America,  2  yob..  London,  1M7,  n,  144, 198.  SOS. 

BxoianBBD  Tomnaoi. 


Year. 

Maanehusettfl. 

Rhode  Island. 

Connecticut. 

Total 

1806 

806.100 

28,600 

26,000 

860,700 

1816 

274,000 

24,200 

EXFORTS. 

24,600 

822,800 

MaMchuaetta. 

Total. 

1806 

121,200,000 

$2,091,800 

11,716,000 

$25,007,800 

1816 

10,100.000 

612,800 

594,000 

11.806,800 

The  most  notable  decline  was  of  coarse  in  the  amount  of  foreign  produce  exported. 
t  Oagood  and  Batehelder,  Fistorical  Sketch  of  Salem.  Salem,  1879.  p.  134. 
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The  tonnage  registered  in  Newburyport  shrank  from  31,650 
to  24,700;  in  Fairfield,  Connecticut,  from  6,200  to  2,500; 
and  in  New  Haven  ht)m  11,600  to  6,700.  Boston  was  the 
only  port  showing  any  substantial  increase  (from  115,200  in 
1805  to  143,400  in  1816),  although  fishing  ports  such  as  Ply- 
mouth and  Marblehead  made  sUght  gains.* 

After  a  short  period  of  rapid  recovery,  181ft-1825,  the  foreign 
commerce  of  southern  New  England  ports  showed  little  growth 
until  1840.  In  the  two  succeeding  decades,  however,  the 
statistics  of  exports  and  imports  and  of  registered  tonnage 
show  remarkable  increases.  Massachusetts  merchants  and 
shipowners  controlled  most  of  the  foreign  trade  in  this  period. 
Rhode  Island  and  Connecticut  ports  lost  foreign  trade  steadily 
from  1830  to  1860,  the  latter  state  showing  sharp  recovery, 
however,  in  1850-1860.  t 

TABLE  lY.Cft) 
(OOOomittad.) 


1840. 

1860. 

Btatci 

Importo. 

Ezporto. 

Tomu^e. 

Importo. 

Ezporto. 

ToDiii«e. 

110.500 
275 
277 

110.200 
207 
518 

178.0 

21.5 

0.0 

1.420 

$17,000 
221 

743 

^72.0 

10.8 

<7oiuM»tieut. 

20  4 

ToUl 

•17.05? 

110.025 

200.4 

$42,116 

$17,064 

508  2 

(ft)  Fit) 


'ft)  From  U.  8.  Commeroe  ftiid  Nftvigfttum  Reporte.   The  tonnaee  figures  ftre  regutered  tooimge.  not 
luding  whftliiig  Teenb. 

A  closer  examination  of  the  statistics  of  tonnage  registered 
in  the  various  ports  of  Massachusetts  in  the  years  1830  and 
1860  shows  that  Boston  not  only  absorbed  all  the  increase  in 
foreign  trade  but  even  drew  away  much  of  this  trade  from  the 
smaller  ports.  Thus  in  Massachusetts  in  1830  the  registered 
tonnage  of  all  ports,  exclusive  of  whaling  vessels,  was  about 
180,000.  Of  this  amount  Boston  had  107,000  tons.  In  1860 
of  the  total  of  472,000  tons,  Boston  had  41 1,400.  The  increase 
for  the  state  was  292,000  and  for  the  port  of  Boston,  304,000 

*  The  figures  for  1805  are  from  Morae,  JedidUh,  The  Amerioftn  Gaietteer,  Boston.  1810;  ftnd  for  1816 
from  Spofford,  Jeremifth.  Gftietteer  of  Maanehusetto.  Newburyport,  1828;  ftnd  from  Penae  ftod  Niks, 
Qftsettoer  of  Connecticut  ftnd  Rhode  IsUmd,  Hertford,  1819. 

t  The  increase  of  the  coasting  trede  ftnd  of  whaling  contributed  aomewhat  to  the  growth  of  populatioD 
in  the  Sound  ports,  espedftlly  in  New  London,  Stonington,  ftnd  New  Hftven.  In  the  lest,  as  well  ••  in 
Providence  and  Bridgeport,  the  manufacturing  industries  seem  to  haye  been  more  important  than  com- 
merce. 
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tons.  Salem  and  Plymouth  suffered  most  from  this  transfe 
in  the  former  the  loss  was  partly  compensated  by  an  increa 
in  the  coasting  trade. 

The  Growth  of  Boston.  It  was  this  increase  in  commerci 
activity  which  was  primarily  responsible  for  population  growl 
in  Boston. 

TABLE  V. 
INCREASE  OF  POPULATION  IN  BOSTON,  1810-1800.  (t) 


1810. 

1820. 

1830. 

1840. 

1850. 

1800. 

34,400 

44.000 

02.200 

96.800 

144.500 

192.700 

(a)  FigurcB  for  the  whole  of  Suffolk  oonnty,  induding  the  towns  of  Cheleea.  North  Chebea,  and  ^ 
wop,  as  well  as  the  dty  of  Boston. 

The  period  of  most  rapid  increase  in  population,  1830-185 
i¥as  also  that  of  most  rapid  commercial  expansion.  TI 
tonnage  of  this  port  engaged  in  the  coasting  trade  doubled  : 
1830-1840  and  from  1840  to  1850  its  foreign  tonnage  increase 
from  150,000  to  270,000.  The  first  steam  liner  service  betwee 
Boston  and  Liverpool  was  opened  in  1840  and  imtil  18^ 
Boston  was  the  exclusive  American  port  of  destination, 
few  years  later  the  famous  Train  Line  of  Liverpool  packe 
was  established.  These  two  Unes  gave  ''an  immediate  ar 
very  remarkable  impulse  to  the  general  trade  of  the  city,  ar 
^especially  to  its  foreign  business.  ...  At  no  time  ha'^ 
there  been  so  many  importing  and  jobbing  houses  in  Bostc 
:as  between  the  years  1840  and  1857,  although  a  few  hous 
now  do  a  larger  business  than  was  done  by  all  of  them  the 
The  coastwise  shipping  trade  during  this  period  was  also  vei 
large.  The  supplies  of  cotton  for  the  mills  of  New  Englar 
<5ame  by  sea;  also  the  products  of  the  Southwest,  such  as  pr 
visions,  lard,  lead,  etc.  In  return  we  shipped  to  Southei 
ports  domestic  dry-goods,  boots  and  shoes,  furniture  ai 
wooden  ware;  and  when  everything  else  failed  there  was  alwa: 
a  tonnage  supply  of  ice  and  granite  for  every  vessel  seeking 
cargo  in  that  direction."* 

The  building  of  railroads  in  New  England  in  the  20  yea 
before  the  Civil  War  was  largely  responsible  for  the  concei 
tration  of  the  conmierce  of  the  whole  region  in  Boston.    Mar 

*  From  an  article  by  H.  A.  Hill  in  Winsor's  Memorial  History  of  Boston,  4  vob.,  Boston,  1881,  Vol. 
<p.228. 
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of  the  earliest  roads  had  their  termini  in  this  city;  others  were 
soon  connected  with  it.  As  early  as  1845  we  find  Boston  con- 
nected by  rail  with  Lowell,  Manchester,  and  with  Nashua  and 
Concord  in  New  Hampshire;  with  Providence,  Taunton,  and 
New  Bedford;  with  Marblehead,  Salem,  and  Gloucester;  with 
Portsmouth  and  Dover  in  New  Hampshire;  and  with  Portland, 
Maine;  Springfield,  Httsfield,  and  Worcester,  and  with  Albany 
and  the  Hudson  River  by  the  Western  Railroad  and  the  Boston 
and  Worcester.  At  Worcester  connection  was  made  with  the 
Norwich  and  Worcester  road,  built  in  1840,  and  at  Springfield 
with  the  road  from  New  Haven,  finished  in  1844.* 

In  1863  there  were  39  lines  of  railroad  completed  in  Massa- 
chusetts of  a  total  length  of  1,200  miles  and  36  other  lines 
under  construction.  A  contemporary  account  reads:  "By 
these  roads  Boston  communicates  directly  with  every  import- 
ant town  in  Massachusetts,  and  with  most  of  those  of  the 
neighboring  states.  There  are  three  lines  of  continuous  rail- 
roads, uniting  the  capital  of  the  state  with  New  York  and  with 
the  intermediate  towns  of  Rhode  Island,  Connecticut,  and 
central  Massachusetts.  Two  other  lines  connect  Boston  with 
Portland  and  the  towns  between  them.  Two,  one  through 
Vermont,  and  the  other  through  central  New  Hampshire, 
bring  her  into  direct  intercourse  with  Burlington,  Vermont, 
and  with  Montreal,  and  with  Ogdensburg;  and  another  to 
Albany,  opens  an  uninterrupted  line  of  railway  commimication 
between  Boston,  Cincinnati,  Terre  Haute,  and  Chicago,  and 
by  the  close  of  the  present  year  (1853)  will  probably  be  united 
to  St.  Louis."t 

Manufacturing  enterprises  in  great  variety,  including  iron 
manufactures  of  various  sorts,  machinery  and  steam-engines, 
stonecutting,  leather  dressing,  painting,  sugar-refining,  and 
the  manufacture  of  pianofortes  had  developed  in  Boston  before 
1860.  According  to  the  Massachusetts  industrial  census  of 
1855,  these  and  other  enterprises  in  Suffolk  County  employed 
14,100  persons  out  of  a  total  population  of  172,000.  Yet 
manufactures  were  relatively  of  less  importance  in  Boston  than 
in  inland  towns.]: 

*  See  John  Hayward'i  Gaietteer  of  MMBachoseite,  revised  editkm.  Boston,  1849,  pp.  422-434. 

t  From  Lippincott,  Orambo  ft  Co.'i  Gacetteer,  Philadeiphia,  1854,  p.  678. 

tThii  conchiaion  b  baaed  on  a  compariaon  of  the  proportbna  of  the  popiilttiop  engaged  in  mainifiMTtqrim> 
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The  New  England  Fisheries.  New  England  fishe 
flourished  in  the  half-century  before  the  Civil  War,  fumisl: 
in  their  history  the  explanation  of  certain  interesting  popi 
tion  changes.  At  the  beginning  of  the  nineteenth  cent 
the  cod  and  mackerel  fisheries  employed  1,200  vessels  of  78, 
tons  with  crews  of  10,360  men  and  boys,  chiefly  from  the  p 
of  Maine  (then  a  district  in  the  State  of  Massachusetts)  ; 
Massachusetts  Bay.f  In  1859  the  number  of  vessels  was  3,( 
measuring  157,000  tons  with  crews  of  22,700.  The  induj 
was  still  divided  between  Maine  and  Massachusetts  in  ab 
equal  proportions,  t 

In  Massachusetts  up  to  about  1830  the  principal  fisl 
ports  were  Gloucester,  Beverly,  Boston,  Marblehead,  N 
buryport,  Plymouth,  and  the  ports  of  Cape  Cod.  The  hist 
of  the  next  30  years  shows  the  constantly  increasing  imports 
of  Gloucester,  while  the  other  ports,  with  the  exceptioi 
those  on  Cape  Cod  (Barnstable  County),  became  comparati^ 
insignificant  competitors.  The  total  fishing  tonnage  of 
state  was  61,700  in  1830  and  75,000  in  1860,  the  incn 
being  13,300  tons.  In  the  same  period  the  tonnage 
Gloucester  increased  by  almost  27,000. 

TABLE  VI. 
TONNAGE  ENGAGED  IN  COD  AND  MACKEREL  FISHING. 


Ports. 


1830. 

1840. 

1850. 

7,3ftO 

4,871 

6,553 

1.324 

305 

120 

8,952 

13,171 

18.881 

2,709 

5,583 

169 

6,362 

4,617 

2.936 

5,428 

7,788 

6,239 

8,047 

7,380 

6.631 

1,210 

149 

494 

20,596 

25.280 

38.635 

18fi 


Newburyport 

Ipswieh 

QkMioeflter 

Salem 

Beverly 

Marblehemd 

Bostoa. 

nymouth 

New  Bedford 

BamoUUe  County 


6,: 

35,: 

4.( 
5,j 

4'.i 

i5.i 


in  various  counties  in  Maasachusetts  in  1855.  Whereas  in  Middlesex  County  10  out  of  every  57 1 
engaged,  in  Worcester.  10  out  of  every  46.  and  in  Essex  10  in  30.  in  Suffolk  County  manufacturii 
ployed  only  10  in  every  122  persons.  The  difference  is  only  partially  accounted  for  by  the  inchifflon 
statistics  of  the  inland  counties  of  some  household  manufactures  which  of  course  would  not  hav 
carried  on  In  Boston. 

t  The  fisheries  of  Rhode  Island  and  Connecticut,  with  the  exception  of  the  whaling  industry,  wen 
of  importance.  In  1807  all  the  fishing  vessels  of  these  states  measured  only  6,000  tons.  In  1860  no 
vessels  were  registered  in  Rhode  Island  ports;  in  Connecticut  the  tonnage  was  6,700.  Macfarland 
mond.  A  History  of  the  New  England  Fisheries.  New  York.  1911.  p.  150. 153. 195-197. 

t  Ibid.,  p.  174. 
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The  influence  of  the  fishing  industry  is  clearly  traceable  in 
the  growth  of  the  population  of  Gloucester  from  less  than  6,000 
persons  in  1810  to  14,141  in  I860.*  Practically  all  of  this 
increase  must  be  ascribed  to  the  extension  of  the  maritime 
industry.!  The  history  of  the  Gloucester  fisheries  shows  great 
fluctuation  in  the  several  branches,  but  a  steady  progress  as  & 
whole.  As  soon  as  one  branch  proved  unprofitable,  another 
was  developed,  and  when  the  fishing  grounds  in  one  region 
were  exhausted,  the  enterprising  skippers  built  larger  vessels^ 
extended  their  voyages  and  tried  their  luck  in  new  waters. 

From  1810  to  1820  there  was  little  progress.  After  the 
interruption  caused  by  the  War  of  1812,  came  a  treaty  more 
disastrous  than  the  preceding  hostiUties,  for  by  its  terms  the 
American  fishermen  were  deprived  of  valuable  treaty  rights 
in  Canadian  and  Newfoundland  waters.J  Moreover,  the 
cod-fishing  on  the  Grand  Banks  declined  and  consequently  we 
find  a  small  growth  of  population  in  this  decade;  5,943  to 
6,384.  After  1820  shore  cod-fishingS  became  profitable  and 
added  to  this  was  rapid  growth  in  the  mackerel  catch. 
Scarcely  had  a  decline  become  evident  in  this  new  branch 
when  halibut  began  to  be  caught  in  great  numbers  on  the 
Banks.  When,  just  before  1840,  the  fisheries  were  seriously 
threatened  by  the  departure  of  fish  to  more  distant  feeding 
grounds,  the  Gloucester  men  arose  to  the  emergency,  built 
larger  vessels  and  extended  their  season.  A  few  years  later 
the  off-shore  cod-fishing  revived. 

In  1846  a  railroad  was  completed  connecting  Gloucester 
with  Boston.  Cheaper  and  quicker  transportation,  together 
with  the  use  of  ice  in  packing  fish  for  shipment,  greatly  ex- 
tended the  market  for  Gloucester  fish  and  gave  a  new  impetus 
to  the  industry.  Just  at  the  end  of  the  SO's  a  new  branch,  the 
herring  trade,  was  opened.  In  the  early  months  of  the  year 
when  the  fishing  fleet  would  otherwise  be  imemployed  it  began 

*  Indading  lUiekport,  origimdly  a  pirt  of  GlooMBter  Irai  set  off  M  a  ■opuate  t^^ 

t  The  only  mannfactuita  wportcd  in  the  Mawarhnartta  indnitrial  cenw  of  18S5  mn  a  cotton  factory, 
employing  48  men  and  135  women,  and  granite  quarriea  employing  460  men.  (Mwirhwetta,  Seeictaiy 
of  State,  Statistical  Information  Relating  to  Certain  Branehei  of  Industry,  1866.)  TIm  eomwiction 
between  fishing  and  granite  quarrying  is  curious,  the  granite  blocks  originally  taken  out  having  been 
used  as  moorings  for  the  fishing  boats. 

X  Macfarland,  New  England  Fisheries,  pp.  164-155. 

I  In  1832, 800  men  were  engaged  in  this  branch  alone.  The  Fisheries  of  Gloooester,  1638-1876,  QkNMce- 
tcr.l87«,p.80. 
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to  make  voyages  to  Newfoundland  where  large  supplies  of 

herring  were  purchased  and  transported  to  Boston  to  be  sold 

partly  for  food  and  partly  for  bait. 

The  growth  of  population  in  Gloucester  and  Rockport  was 

roughly  parallel  to  the  increase  in  the  total  tonnage  of  their 

fishing  and  coasting  fleets,  as  appears  from  the  following 

table: 

TABLE  vn. 

POPULATION  GEOWTH  AND  TONNAGE  STATISTICS.  0L0UCE8TBE,  1810-1860. 


Yev 

PopdAtkm. 

Tonnage. 

1810 

6,043 

1820 

6.384 

10.000 

1830 

7.510 

12.600 

1840 

0.000 

17.100 

1850 

11.060 

22.500 

1860 

14.141 

40.600 

In  1865  over  80  per  cent,  of  the  entire  male  population 
between  the  ages  of  15  and  60  were  reported  engaged  in  the 
fisheries.* 

Barnstable  County.  This  was  always  a  imique  region.  Its 
infertile  soil  made  an  increase  in  agricultural  population  beset 
with  even  more  difficulty  than  on  the  mainland.  At  the 
beginning  of  the  century,  a  considerable  portion  of  the  food 
and  fuel  used  by  the  inhabitants  had  to  be  imported  from  the 
mainland.  Payment  was  made  in  the  products  of  the  fisheries 
and  in  the  services  of  its  coasting  fleet.  Without  the  develop- 
ment of  any  manufacturing  enterprises,  f  the  population  of 
this  county  grew  from  22,200  in  1810  to  36,000  in  1860.  Here 
again  an  adequate  explanation  of  population  growth  is  to  be 
found  in  the  history  of  the  maritime  industries.  The  Cape 
Cod  towns  owned,  in  1816,  16,000  tons  of  shipping,  employed 
chiefly  in  cod-fishing.  In  1851  the  aggregate  tonnage  was 
91,100,  for  the  fishing  fleet  had  more  than  doubled  and,  be- 
sides, a  coasting  fleet  of  almost  50,000  tons  had  been  built  up. 
The  period  of  greatest  increase  in  both  these  branches  was 
1830-1850;  this  was  also  the  period  of  most  rapid  population 

•  This  oompatation.  including  Bockport  m  a  part  of  Glooecster.  ia  based  upoo  the  Mamchuaetta  Cenaua- 
of  18S5.  The  proportbn  of  maleB  in  the  total  population  of  Glouoester  and  Bockport  ma  51.6  per  cent., 
vhich  figure  has  been  uaed  in  estimating  the  number  of  make  in  the  above  ag»«ronp. 

t  With  the  exception  of  a  glaas  factory  empfeying  500  pereonB  and  salt  evaporation  irarka  empbyin^ 
SOOmen.    The  latter  industry  had  readied  the  height  of  ite  prosperity  in  the  yean  1886-1846. 
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growth.*    After  1850  the  aggregate  tonnage  fell  off  more  than 
one  third  and  population  became  practically  stationary. 

TABLE  Tm. 
BABMBTABLE  COUNTT,  POPULATION  GROWTH  AND  TONNAGE  STATISTICS.  1810-lMO. 


Yew. 

PbpulfttaoD. 

Total  Tansace. 

1810 

22,200 

1820 

24.000 

1830 

28.500 

28300 

1840 

32.500 

66.600 

1850 

85.300 

91.100 

1860 

35.600 

63,600 

Whaling  Ports.  The  pursuit  and  capture  of  whales  and  the 
manufacture  of  whale  oil  and  of  spermaceti  candles  was  a 
specialized  branch  of  the  fisheries.  Larger  ships,  larger  crews, 
longer  voyages,  and  hence  a  much  larger  outlay  of  capital 
was  necessary  than  in  cod  or  in  mackerel  fishing.  Conse- 
quently whaling,  like  all  large-scale  enterprises,  tended  to 
become  concentrated  at  the  best  situations.!  Nantucket,  the 
leader  until  the  War  of  1812,  lost  half  of  its  fleet  of  46  vessels 
and  its  preeminence  in  that  struggle.]:  Whaling,  however, 
continued  to  be  the  principal  occupation  of  the  inhabitants  of 
the  island.  In  fact  we  find  there  the  best  example,  with  the 
possible  exception  of  certain  towns  on  Cape  Cod,  of  a  commu- 
nity dependent  entirely  on  the  maritime  industries  for  its  sup- 
port. An  official  report  in  1831  summarized  the  situation  as 
follows:  *'The  population  of  Nantucket  is  7,225.  For  food, 
fuel,  clothing  and  the  material  for  building  it  depends  on  other 
places  almost  exclusively.  Not  a  tree  is  fit  for  building;  not 
a  quarry;  not  a  factory  for  cloth;  not  a  piece  of  woodland,  and 
but  few  cultivated  acres,  are  to  be  found  in  an  almost  sterile 
island.    Yet  it  is  highly  prosperous;  but  its  resources  are  at  an 

*  In  1850,  the  period  of  greatert  paoiperity  for  both  the  ood  and  the  m  aekerel  fleeta,  8,865  men  and 
boys,  or  considerably  more  than  one  repreaentAtiTe  from  each  family  in  the  county,  made  up  their  cnm. 
See  Swift,  Charles  F.,  Cape  Cod,  An  Historical  Narrative,  Yarmouth,  1S97,  pp.  315-316. 

t  There  was  also  more  distinct  separation  between  owners  and  numagers  in  whaling.  The  captun  and 
the  crew  received  wages,  paid  on  a  tirufit  sharing  plan,  in  part;  the  merchants  and  capitaGsts  who  owned 
and  fitted  out  the  ships  remained  on  shore.  The  presence  of  a  sort  of  leisure  class  in  ports  such  as  New 
London  and  New  Bedford  accoonnted  for  the  cultivation  there  of  the  arts  of  life  more  than  in  other 
ports. 

%  Marvin,  W.  L.,  The  American  Merchant  Marine.  New  York.  1902.  p.  143  See  also  Morse,  AmericaB 
Gaietteer,  1810. 
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immense  distance  in  the  Pacific  ocean."*  The  climax  of  the 
prosperity  of  the  island's  unique  industry  came  between  the 
years  1840  and  1850;  the  decline  which  dates  from  this  time 
was  probably  largely  due  to  the  increasing  diflSculty  of  fitting 
out  vessels  for  long  voyages  at  a  port  so  far  from  the  source  of 
supplies.  The  lack  of  sufficient  depth  of  water  at  its  harbor 
entrance  severely  handicapped  Nantucket  in  competition  with 
New  Bedford  and  New  London.f 

TABLE  IX. 
NANTUCKET.  POPULATION  AND  TONNAGE  OF  WHALING  FLEET.  1810-1800. 


Yew. 

Tonnage. 

1810 
1820 
1830 
1840 
1860 
1800 

6.807 
7,266 
7.202 
0.012 
8.452 
6.004 

20.66b 
10.817 
28.100 
10.060 
7.500 

In  1860  the  chief  whaling  port  in  New  England,  and  in  fact 
in  the  world,  was  New  Bedford.  From  a  fleet  of  12  vessels 
which  would  not  have  averaged  250  tons  each  in  1805,  this 
port  had  before  the  Civil  War  developed  a  whaling  tonnage  of 
nearly  130,000,  employing  10,000  sailors.  Whaling  and  the 
coasting  trade,  together  with  subsidiary  industries  explain 
almost  entirely  the  increase  in  population  in  this  port. 


TABLE  X. 
NEW  BEDFORD.  POPULATION  GROWTH  AND  TONNAGE  STATliJTiCS.  1810-1860.  (a) 

Year. 

Total  Tonnage. 

Whaling  Tonnage. 

Population. 

1810 
1820 
1830 
1840 

IISS 

27.600 
23.700 
61.400 
80.100 
181.400 
140.700 

16.266 
26.000 
68.100 
06.400 
128.200 

6.661 
6.680 
10.626 
16.038 
20.747 
26.806 

(a)  Tlae  figures  for  181 0  and  1820.  total  tonnage,  are  for  the  nearest  detenninable  date.  For  1810 1  have 
takan  the  statistics  nTen  by  Mone  in  his  Amcrioan  Gasetteer  asof  1806  and  for  1820  those  given  by  ^)of- 
fonl.  Gasetteer  of  Massachusetts,  for  1818.  The  population  figures  for  1860  include  the  towns  of  lUr- 
haven  and  Aeushnet,  wUeh  were  taken  out  of  the  original  area  of  New  Bedford. 

*  Documents  Relative  to  the  Manufactures  in  the  United  States.  Exeeuttve  Documents.  22  Cong.. 
1  Bess..  Manufactures.  Vol  I.  p.  202. 

t  Hunt's  Merehants  Magasine,  XVII  (1847).  p.  877.  mentions  also  a  serious  conflagration  in  1846. 
dsBtrajrinc  pcopcrty  valued  at  $1,000,000.  which  nay  have  been  a  contributing  cause. 
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Subsidiary  industries  such  as  the  refining  of  oil  and  the 
manufacture  of  candles,  the  building  of  ships  and  equipfnng 
them  with  boats,  masts,  spars,  sails,  and  cordage  naturally 
grew  up  in  such  an  important  port.*  Besides,  cotton  mills 
had  been  established  in  1848  and  enlarged  in  1854,  furnishing 
employment  at  that  date  for  500  persons.f  It  may  be  that 
the  merchants  and  shipowners  of  New  Bedford  anticipated 
thus  early  the  subsequent  decline  in  the  city's  chief  industry; 
at  least  it  is  true  that  among  the  names  of  the  early  financiers 
of  the  cotton  manufacture  are  many  which  had  long  been 
associated  with  whaling.t  The  whaling  industry  as  a  whole 
had  begun  to  decline  just  before  1860,  due  in  part  at  least  to 
overstocking  the  market  with  oil  and  bone.  The  rise  in  the 
price  of  these  commodities  had  been  continuous  from  1830  until 
1857,  bringing  steadily  increasing  profits  to  New  Bedford 
capitalists.  In  the  contemporary  descriptions  of  the  place  we 
often  find  such  statements  as  the  following:  ''The  whale 
fishery  has  proved  very  lucrative,  and  New  Bedford  is  thought 
to  be  one  of  the  richest  cities  in  proportion  to  the  number  of 
its  inhabitants  any  where  to  be  found."§ 

The  only  other  port  of  importance  in  whaling  was  New 
London.  From  very  small  beginnings,  its  fleet  had  increased 
to  77  vessels  of  26,500  tons  by  1845.  Twenty-five  of  these 
ships  in  the  next  few  years  abandoned  whaling  for  more  lucra- 
tive trips  to  the  California  coast  where  gold  had  been  dis- 
covered. Consequently  the  tonnage  of  the  district  in  1850 
was  only  11,500.||  Some  of  the  vessels  returned  to  whaling, 
but  the  industry  was  never  again  important  in  New  London. 
The  growth  of  population  which  had  been  rapid  in  the  years 
1840-1850  (6,519  to  8,991)  was  considerably  checked  in  the 
next  decade  (9,000  to  10,110).  The  decrease  in  whaling  was  to 
some  extent  offset  by  the  establishment  of  a  number  of  small 
manufacturing  enterprises  after  1852. If 

Shipbuilding  and  the  Manufacture  of  Cordage.  The  ship- 
building industry  reached  the  height  of  its  prosperity  in  New 

*  Over  600  men  wm  employed  in  thewindtutrin  in  1855.  iiMsaolraaetteSUtiatieeof  IndoatiT.  1855. 

t  Cnpo.  Williftm  W.,  Hutorieftl  Addrces.  New  Bedfcrd«  lB7t,  p.  51. 

t  Tcmer,  WaUer  8..  A  History  of  the  American  Whale  Pyiery.  I%ihdelplua,  IfK^^ 

{  Haywaid,  John,  Qaietteer  of  the  United  States,  Boeton,  1858.  m  471. 

n  Caulkina,  FhuMB  M .  Hiatoqr  of  New  London,  1612-1800,  New  London.  18ft6,  pp.  (^^ 

%  See  Adams,  Sampson  ft  Co/s  New  England  BunneiB  Direetoiy,  Boston,  1800. 
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England  about  1850,  when  it  furnished  employment  for  5,200 
men  in  366  shipyards.  Between  1850  and  1860  the  number  of 
employees  fell  off  almost  one  half  and  there  was  a  correspond- 
ing decrease  in  the  number  of  shipyards  in  operation.  In 
1860  the  industry  was  almost  equally  divided  between  the 
states  of  Maine  and  Massachusetts,  the  latter  having  89  ship- 
yards with  1,400  employees.  Medford,  Newburyport,  and 
Boston  built  practically  all  of  the  larger  vessels  in  this  state.* 
Only  in  the  first  of  these  towns  can  the  influence  of  shipbuilding 
on  population  be  clearly  traced.  Up  to  1855,  there  was  no 
other  industry  in  Medford  except  shipbuilding  and  farming. 
Shipyards  employing  160  men  were  established  shortly  before 
1830  when  the  population  of  the  town  was  only  l,755.t  A 
small  distillery  employed  three  men,  three  hat  shops  employed 
43  persons;  the  remainder  of  the  population  were  farmers. 
In  1855  the  shipyards  employed  over  1,000  men  and  the 
population  had  grown  to  4,600.  Practically  no  other  indus- 
tries had  developed.^ 

Accessory  to  shipbuilding  was  the  manufacture  of  cordage. 
As  early  as  1810  Massachusetts  was  the  leader  in  this  industry 
in  New  England  and  in  fact  in  the  whole  country.  In  1860 
practically  all  of  the  cordage  of  New  England  was  made  by 
1,000  persons  in  44  ropewalks  in  Massachusetts.  The  prin- 
cipal establishments  were  in  Roxbury,  Plymouth,  and  Boston, 
where  their  influence  upon  population  growth  was  merged 
with  that  of  manufactures  in  general,  as  well  as  with  the  other 
maritime  industries. 

Summary  of  the  Influence  of  the  Maritime  Industries  upon 
Population  Growth.  To  summarize,  it  seems  evident  that  in 
only  a  few  coast  towns  was  there  considerably  greater  commer- 
cial or  maritime  activity  in  the  years  just  before  the  Civil  War 
than  there  had  been  in  the  years  1810-1830.  Foreign  trade 
had  indeed  increased,  but  its  effects  on  population  had  been 
confined  to  the  port  of  Boston.  The  fisheries  had  flourished 
with  the  extension  of  their  market,  but  only  the  ports  of 
Gloucester  and  of  Cape  Cod  benefited  thereby.    The  whaling 

*  StatkUcs  of  Bhipbaildiiig  are  foond  in  the  CenmueB  (U.  8.)  of  1860  and  1860  and  in  the  U.  S.  Commeroa 
and  Navigation  Reports  for  those  yean, 
t  Doeuaente  Relatiye  to  Manvfaetores,  1831, 1. 849-347. 
t  A  sashf  door  and  blind  factory  empbyed  70  men.    MaasachusettsStatiBtioB  of  Industry,  1856. 
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industry,  too,  was  limited  to  New  Bedford,  Nantucket  and  New 
London.  The  coasting  trade  was  the  only  branch  of  the 
maritime  industries  whose  prosperity  was  widely  dispersed. 
But  even  in  this  case,  an  increase  in  domestic  commerce  was 
often  merely  a  compensation  for  the  loss  of  foreign  trade,  and 
hence,  as  in  the  case  of  the  ports  on  Narragansett  Bay,  an 
increase  in  population  did  not  result  from  this  cause.  And 
finally,  the  increase  in  commercial  activity  of  all  sorts  was  to  a 
large  extent  only  the  result  of  a  more  fundamental  change, 
namely  the  growth  of  manufactures.  A  large  part  of  the  raw 
materials  for  the  textile  mills,  the  shoe  and  leather  factories, 
the  machine  shops,  and  the  metal  manufactures  came  by  water, 
either  from  other  parts  of  this  country  or  from  abroad.  Much 
of  the  food  supply  of  the  growing  manufacturing  towns,  such 
as  grain  and  flour,  sugar  and  molasses,  coiSee,  spices,  etc., 
were  transported  by  water  to  Boston  and  distributed  thence 
by  the  railroads.  That  portion  of  the  New  England  trade 
which  was  engaged  in  carrying  the  cotton  of  the  southern 
states  and  some  of  the  tropical  products  of  the  West  Indies 
to  Europe  might  have  flourished  had  there  been  no  industrial 
changes  in  the  inland  towns,  but  the  entire  increase  in  domestic 
commerce,  and  a  considerable  portion  of  foreign  trade  as  well, 
was  dependent  upon  the  growth  of  manufactures. 

The  Rise  of  Marvufacturea  and  the  Growth  of  an  Industrial 
Popvlaiion.  England's  industrial  revolution  of  the  last  half 
of  the  eighteenth  century  was  repeated  in  New  England  in  the 
first  half  of  the  nineteenth.  Economically  the  characteristic 
features  were  alike.  On  both  sides  of  the  Atlantic,  the  intro- 
duction of  technical  improvements,  the  increasing  complexity 
of  the  division  of  labor,  and  the  use  of  power-driven  machinery 
brought  about  what  is  known  as  the  factory  system  of  produc- 
tion. The  cost  of  transportation  was  lowered  through  the 
building  of  canals  and  railroads;  with  the  market  thus  widened 
production  was  stimulated,  old  enterprises  were  enlarged,  new 
factories  established  and  the  manufacturing  population  rapidly 
increased. 

The  social  results  following  the  establishment  of  the  factory 
system  of  production  in  Elngland  were  not  as  quickly  apparent, 
nor  in  fact  did  they  ever  appear  in  such  extreme  form,  in  New 
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England.  Our  economic  organization  was  much  simpler  in 
1810  than  that  of  the  mother  country  had  been  in  1760.  Most 
of  our  industrial  products  were  turned  out  either  in  the  farm- 
houses or  in  the  shops  of  village  artisans.  Except  in  the 
shoemaking  industry,  the  commission  system  had  not  been 
developed.  Consequently  there  was  in  New  England  no  in- 
dustrial proletariat  to  be  cruelly  exploited.  Hence  we  got 
our  great  industrial  change  without  some  of  its  more  spec- 
tacular features. 

Nevertheless,  the  growth  of  manufactures  in  southern  New 
England  in  the  years  1810-1860  was  truly  revolutionary. 
The  estabUshment  of  mills  and  factories,  on  a  small  scale  at 
first,  in  hundreds  of  small  towns  and  villages  and  the  subse- 
quent growth  of  these  enterprises  were  fundamentally  respon- 
sible for  a  series  of  economic  changes.  It  was  the  necessity 
for  cheaper  transportation  facilities  to  bring  raw  materials  to 
the  factories,  and  to  carry  away  their  finished  products,  which 
led  to  the  building  of  railroads  connecting  the  industrial  towns 
with  the  seacoast.  It  was  the  rise  of  an  industrial  popula- 
tion that  must  be  fed  which  stimulated  domestic  comn^erce 
and  gave  a  home  market  to  the  farmers.  Until  1810  there 
had  been  practically  no  non-agricultural  population  in  New 
England  away  from  tide-water.  Even  the  ten  or  twelve  com- 
mercial towns  contained  but  a  small  proportion  of  the  total 
population.  In  these  towns  the  nearest  approach  to  manu- 
facturing was  found,  but  in  them  the  industrial  activities  were 
mostly  those  of  craftsmen,  such  as  tanners  and  leather  dressers, 
chandlers,  coopers  and  cabinet-mailers,  shipcarpenters,  etc. 
Such  persons  differed  from  the  artisans  of  the  country  towns 
only  in  the  fact  that  as  their  market  was  widei:,  so  they  were 
enabled  to  devote  their  entire  time  to  a  trade,  thus  becoming 
dependent  on  others  for  their  food  supplies.  In  the  country 
towns,  on  the  other  hand,  the  artisans  were  regularly  farmers 
as  well,  hence  they  cannot  be  classed  as  a  non-agricultural,  or 
food-consuming,  element  in  the  population.  The  beginnings 
of  factory  villages  were  to  be  found  in  only  a  few  inland 
towns  where  such  articles  as  tinware,  clocks  and  shoes,  for 
which  a  wide  market  existed,  were  produced  by  specialized 
workers. 
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New  England  had  the  most  concentrated  as  well  as  the  most 
intelligent  and  energetic  labor  force  to  be  found  anywhere  in 
the  country.  Its  disadvantages,  such  as  lack  of  technical 
knowledge  and  experience,  the  lack  of  improved  machinery 
and  the  high  cost  of  labor,  were  shared  by  other  sections  of  the 
country  which  did  not  share  the  advantages.*  The  disad- 
vantages, moreover,  were  but  temporary  in  their  nature; 
consequently  the  interruption  of  foreign  commerce  acted  like 
a  scientific  application  of  protection  to  infant  industries. 

Early  Stages  in  the  Rise  of  Manufactures:  1810-1830.  The 
new  enterprises  which  sprang  up  with  mushroom-like  rapidity 
were  but  poorly  equipped  and  were  owned  and  managed  for 
the  most  part  by  inexperienced  men.  Consequently  the  reap- 
pearance of  foreign  goods  on  the  market  after  the  War  of 
1812,  in  great  abundance,  at  normal  or  less  than  normal  prices, 
brought  sudden  disaster,  f  Many  of  the  new  enterprises  were 
ruined,  others  suspended  operations,  and  the  whole  upward 
movement  in  manufactures  was  checked.  A  period  of  read- 
justment followed,  lasting  imtil  almost  1830.  It  was  a  time 
of  elimination  of  the  weakest  concerns  and  of  reorganization 
and  rehabilitation  of  the  stronger.  After  1830  an  era  of  real 
progress  began,  only  temporarily  interrupted  by  the  crisis  of 
1837-1840,  increasing  steadily  after  1840  and  culminating  in 
the  brilliant  decade,  1850-1860. 

Progress  in  Manufactures^  1830-1860.  In  the  years  1830- 
1860  there  were  two  principal  causes  for  progress  in  manu- 
factures. In  the  first  place  there  had  been  a  great  widening 
of  the  market  through  the  increase  of  population  in  the  newly 
settled  regions  across  the  Alleghenies,  and  through  the  increas- 
ing prosperity  and  purchasing  power  of  the  southern  planters. 
The  second  general  cause  was  the  introduction  of  a  nimiber  of 
important  technical  improvements,  such  as  the  power-loom  in 

FranoB  Cabot  Lowell,  Nathan  Appleton  and  Patrick  Tracy  Jaekaon,  merchanta  of  Newboryport  and  Bos- 
ton.   See  Cowky,  Charles,  Hiatonr  of  Lowell,  Reriaed  edition,  Boston,  1868,  p.  37 

*  For  a  foller  diecaanaii  of  theee  points,  eee  Tudor,  William,  Letters  on  the  Eaetem  States,  New  York, 
1820,  pp.  261-266. 

t  "Many  of  the  manufaetnren  had  mshed  into  the  bosinea,  stimulated  by  the  extraordinary  rewards 
held  out,  with  fittle  or  no  knowledge  of  the  methods  and  requirements  of  the  manufacture,  with  insufficient 
eapital,  and  with  kxise  and  unbisiness  HVe  methods.  All  the  circumstances  warrant  the  belief  that  the 
contemporary  records  of  the  suffering  and  disaster  which  now  befell  them  are  not  exaggerated."  North, 
8.  N.  D.,  A  Century  of  the  American  Wool  Manufacture,  in  Bulletin  of  the  National  Association  of  Wool 
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the  textile  industries,  the  Foudrinier  machine  in  the  paper 
industry,  the  use  of  sheet-brass  in  the  manufacture  of  clocks, 
the  Howe  pin-making  machine  and  sticking  device,  the  use 
of  the  sewing  machine  in  shoe-making  and  ready-made  clothing 
industries,  and  the  system  of  interchangeable  parts  in  the 
manufacture  of  firearms,  locomotives,  steam-engines,  and  all 
sorts  of  machinery.* 
^  Along  with  these  improvements  came  a  tendency  toward 
production  on  a  larger  scale.  Very  few  of  the  textile  factories 
of  1830  employed  as  many  as  100  hands;  the  great  majority  of 
them  had  less  than  50.  f  A  comparison  of  the  figures  given  in 
the  Censuses  of  1840  and  1860  shows  a  decrease  in  the  number 
of  cotton  mills  in  New  England  from  642  to  532  and  an  increase 
in  the  average  number  of  employees  from  60  to  122.  Between 
the  same  dates  the  woolen  mills  decreased  in  number  from  304 
to  272  while  the  average  number  of  employees  in  each  increased 
from  28  to  82.  The  installation  of  new  machinery  and  im- 
proved processes  required  the  investment  of  more  capital 
than  many  of  the  small  concerns  could  conmiand;  hence  they 
could  not  continue  to  compete  with  the  newer  and  larger 
plants.  When  the  market  was  still  limited  to  the  vicinity  of 
each  factory,  advantages  of  situation  were  not  decisive.  But 
as  the  market  widened  those  factories  which  were  on  a  large 
waterpower,  or  whose  managers  could  obtain  a  railroad  con- 
nection, had  such  an  advantage  over  their  less  fortunate  or 
less  foresighted  competitors  that  they  eventually  absorbed 
most  of  the  increase  in  business.  After  1840  there  is  evident 
a  distinct  tendency  for  factories  to  concentrate  in  the  towns 
which  oJSered  the  best  transportation  facilities  and  in  those  in 
which  a  skilled  labor  force  had  collected,  due  to  the  long  con- 
tinued existence  of  a  particular  industry.J 

The  Census  of  1860  reported  20,700  manufacturing  estab- 
lishments in  New  England  in  which  392,000  persons  were 
employed.     Further  analjrsis  of  the  figures  shows  the  bulk  of 

*  The  Bystem  of  interelumgeable  puts,  or  the  "  oniformity  ByttUm"  wm  origiiiftted  by  EH  Whitney  nnd 
firat  applied  by  him  to  the  nunofaeture  of  firevmB  in  New  HaTen,  Cono.,  aboat  1800.  An  intereBtinc 
deacriptioD  of  the  circumBtanoee  surrouDding  the  development  of  the  system  ie  found  in  the  Sketch  of  the 
Life  of  Eli  Whitney,  by  William  P.  Blake,  in  the  Papen  of  the  New  HaTtn  Cdony  EBstorieal  Soeiety,  V. 
110-128,  New  Haven,  1894. 

t  The  statistioe  of  mannfaeturea  eoUeeted  in  1880  (Execative  Doomnenti,  22  Cong.,  1  Seas.)  ehow  Tccy 
elearly  the  small  scale  of  manufacturing  enterprises  in  New  England  towns. 

t  As,  for  instance,  the  britannia  ware  industry  in  Meriden,  Coon. 
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manufacturing  concentrated  in  the  three  southern  states, 
Massachusetts,  Rhode  Island,  and  Connecticut.  They  had 
12,400  establishments,  employing  210,000  men  and  103,000 
women.  The  census  oflScials  were  very  liberal  in  their  inter- 
pretation of  the  word  ''manufactures, "  including  in  the  returns 
many  occupations,  such  as  basket-work,  charcoal-burning, 
lumbering,  blacksmithing,  and  the  operation  of  saw-mills  and 
grist-mills,  all  of  which  were  in  the  rural  communities  but 
imperfectly  separated  from  agriculture.  In  order  to  obtain 
a  clear  conception  of  the  extent  to  which  the  growth  of  manu- 
factures gave  rise  to  a  non-agricultural  population,  a  strict 
interpretation  of  the  word  must  be  maintained,  namely  the 
business  of  producing  goods  for  a  wide  market  by  the  employ- 
ment of  specialized  workers.  Eliminating  the  pseudo-manu- 
factures, we  get  the  following  figures  showing  the  extent  of 
manufacturing  development  in  its  principal  branches  in 
southern  New  England: 

TABLE  XI. 
MANUFACTUttES  IN  SOUTHERN  NEW  ENGLAND,  1860.  (a) 


Industries. 


Employees. 


Cotton 

Woolen 

other  textUes 

Boots  and  shoes 

Ready-made  elothing 

Hats  and  eaps 

Paper. 


Printing  and  bookbinding 

Iron;  mining,  easting,  rolling*  eto. . 

Brass  and  copper 

Hardware  and  outlery 

iltoral  implements 


India  ruW-_ 

Mosieal  instruments. 

Cigars 

Jemby 


65,200 
21.000 
6,800 
06.000 
14,300 
2,720 
4,550 
3,310 
6,660 
5,700 
13,100 
2,000 
0,680 
1,200 
1,100 
1,250 
3,200 


(a)  Taken  £rom  the  Eighth  (U.  S.)  Census,  Manufactures. 

Effects  of  Rise  of  Manufactures  on  Population  Growth. 
The  connection  between  the  rise  of  manufactures  and  the 
growth  of  population  may  be  shown  first  by  a  comparison  of 
the  population  statistics  in  the  various  counties  in  southern 
New  England  between  the  years  1810-1860.  All  of  the  coun- 
ties started  on  a  fairly  even  basis  as  regards  manufactures  in 
1810.  By  1860  some  counties  had  industries  whose  import- 
ance, as  measured  by  the  value  of  their  annual  product  and  by 
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the  number  of  persons  employed,  was  many  times  that  of 
others.  The  manufacturing  counties  showed  invariably  the 
greater  increase  in  population.  In  Connecticut,  for  instance, 
New  Haven  County  had  in  1860  manufacturing  enterprises 
whose  annual  product  was  valued  at  $23,400,000,  employing 
18,800  persons;  its  population  had  increased  163  per  cent, 
since  1810;  in  Litchfield  County  on  the  other  hand,  the  annual 
value  of  the  manufactures  in  1860  was  only  $5,700,000;  4,500 
persons  were  employed,  and  the  increase  in  population  in  the 
half-century  had  been  only  12  per  cent.  In  Rhode  Island  a 
similar  contrast  is  afforded  by  Providence  and  Washington 
counties.  In  the  former  the  value  of  manufactures  in  1860 
was  $29,200,000  and  the  number  of  employees  22,700;  in  the 
latter,  manufactures  were  worth  only  $4,000,000,  employing 
2,700.  The  increase  in  population  in  Providence  County  had 
been  281  per  cent,  and  in  Washington  Coimty  only  23  per 
cent.    Massachusetts  coimties  afford  similar  comparisons. 

More  valuable  conclusions  are  obtained  by  limiting  the 
scope  of  the  inquiry  to  the  smallest  units  of  population,  the 
towns.  Taking  first  the  group  of  26  towns  which  in  1860  had  a 
population  of  over  10,000  each,  we  find  12  containing  258,000 
people,  whose  growth  depended  entirely  on  manufacturing; 
Worcester,  Springfield,  Lawrence,  Lowell,  Lynn,  Taunton  in 
Massachusetts;  Providence,  North  Providence,  and  Smith- 
field  in  Rhode  Island;  Waterbury,  Norwich,  and  Hartford  in 
Connecticut.*  In  these  towns  64,600  persons,  or  25  per  cent, 
of  the  population,  were  engaged  in  manufactures.  A  second 
division  of  the  group  is  made  up  of  11  towns;  Boston  and  its 
suburbs,  Charlestown,  Cambridge,  Chelsea  and  Roxbury; 
Newburyport,  Salem,  and  Fall  River,  all  in  Massachusetts; 
New  London,  Bridgeport  and  New  Haven,  in  Connecticut. 
In  all  of  these  except  Boston,  the  growth  of  population  in  the 
years  1840-1860  had  been  due  almost  entirely  to  the  growth 
of  manufactures;  from  1810  to  1840,  maritime  industries  had 
been  more  important.  Of  the  380,000  people  in  the  11  towns, 
45,000,  or  12  per  cent.,  were  engaged  in  manufacturing.  Fi- 
nally we  find  three  towns,  New  Bedford  and  Gloucester,  in 
Massachusetts,  and  Newport,  Rhode  Island,  whose  growth 
was  due  almost  entirely  to  the  prosperity  of  some  branch  of 

*ProvideDee,  Norwich,  Mad  Hartford  had  before  1810  depended  largely  on  oommeroe  for  their  proeperitf . 
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the  maritime  industries.  Their  population  amounted  to 
43,700  in  1860  of  which  only  2,360,  or  5.4  per  cent.,  were  in 
factories.  Among  the  23  towns  whose  growth  was  due,  en- 
tirely or  in  large  part,  to  the  development  of  manufactures, 
many  had  already  gained  prominence  in  a  particular  line;  thus 
Lowell,  Lawrence,  and  Fall  River  and  the  Rhode  Island 
towns  were  leaders  in  textiles.  Providence  in  jewelry  as  well, 
L3mn  in  boots  and  shoes,  Waterbury  in  the  brass  industry, 
New  Haven  in  the  manufacture  of  carriages  and  clocks,  and 
Norwich  in  paper  and  textiles.* 

The  growth  of  Lowell  is  a  striking  illustration  of  the  efifect 
of  manufacturing  upon  population.  In  1820  there  were  on 
the  present  site  of  the  city  three  villages,  containing  in  all  some 
250  persons.  The  waterpower  resources  of  the  place  had  as 
yet  attracted  only  a  woolen  mill  and  a  few  grist  and  saw  mills. 
In  1822  the  Merrimac  Company  secured  control  of  the  water- 
power  and  began  the  building  of  a  number  of  large  cotton 
miUs.  Between  that  date  and  1830,  five  large  cotton  manu- 
facturing companies  built  mills  at  Lowell,  as  the  place  was  now 
called,  after  Francis  Cabot  Lowell,  one  of  the  pioneers  in  its 
development.  The  population  enumerated  in  the  Census  of 
1830  was  6,474,  of  whom  more  than  one  half  were  factory 
operatives.  The  parallel  growth  of  the  nimxber  of  factory 
employees  and  of  total  population  is  shown  by  the  following 
table  :t 

TABLE  Xn. 
POPULATION  AND  BiANTTFACTUBINQ  IN  LOWELL.  18S7-18M. 


Year. 

Totol  PopolatioD. 

Factory  Opcntivw. 

1837 
1845 
18M 
1860 

18.000 
25,160 
37.554 
36.827 

8.560 
9.285 
14.661 
13.206 

*  Statirtiei  of  tho  number  of  persons  employed  in  manufaeturei  in  diies  of  10,000  inhabitants  and  over 
an  given  in  a  letter  from  the  Secretary  of  the  Interior.  Executive  Document  No.  20.  39  Cong..  1  Bess. 
(1866).  The  above  eonehisbns  are  also  based  upon  material  found  m  the  New  England  Business  Direetory 
(1860),  in  city  dizeetories  and  local  histories,  m  Massachusetts  Stetistaos  of  Industry.  1865;  Statistics  of 
-Csrtain  Branches  of  Industry  in  Conneetioat.  1845;  and  Report  upon  the  Onsus  of  Rhode  Island,  1866. 

t  The  faets  in  this  paragraph  are  taken  largely  from  (Jharles  Cowley's  History  of  Lowell.  The  popula- 
tion figures  in  Table  XII  for  1837  and  1845  are  from  Hayward's(3asstteer  of  Massachusetts  (revised  ecfition. 
1840.  p.  187);  for  1855  from  the  Massachusetts  State  Census  of  that  date,  and  for  1860  from  the  Eighth 
U.  8.  OensoB.  The  stotistios  of  factory  operatives  for  1837.  1845  and  1855  are  from  the  industrial 
stotistics  compiled  in  Massachusetts  in  those  yean  and  for  1860  from  the  Letter  of  theSeentaiy  ofthe 
interior.  39  Oong.,  1  Sees..  Executive  Document  No.  29, 1866. 
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Of  the  smaller  towns  in  Group  I  (over  10,000),  Waterbury, 
Connecticut,  is  a  typical  example.  In  1820,  when  the  brass 
industry  first  became  permanently  established  there,  the 
population  of  the  town  was  2,882,  having  been  practicaUy 
stationary  since  1790.  In  1860  the  population  was  10,004. 
The  industrial  growth  of  the  town  is  outlined  by  a  local  his- 
torian as  follows:  ''It  was  the  metal  button  business  that  led 
to  brass  making,  the  industry  upon  which  the  town  has  chiefly 
been  built  up.  ...  By  1840,  the  business  of  manufactur- 
ing sheet  metal  had  taken  the  lead  of  all  the  others.  Then 
began  the  fostering  and  development  of  other  branches  of 
business,  the  demands  of  which  would  consume  this  product. 
Pins,  hooks  and  eyes,  tubing,  brass  kettles,  clocks,  spoons  and 
forks — ^the  thousands  of  articles  which  can  be  made  of  sheet 
metal  and  wire,  were  added  to  the  list  of  manufactures,  as  well 
as  the  incidental  industries  of  machine  making,  acid  making, 
casting,  forging,  and  supplying  the  other  things  used  and 
consumed  in  the  various  processes  of  the  main  production."* 
In  1845,  the  factory  operatives  numbered  727  ;t  and  in  1857, 
2,730  were  employed  in  five  brass  and  copper  mills  and  in  17 
various  sorts  of  subsidiary  industries.J 

Out  of  the  129  towns  in  Group  II  (5,000  to  10,000),  we  may 
select  for  closer  study  the  47  whose  population  had  grown  to 
exceed  5,000  by  1860.  Of  these  only  three,  Barnstable,  Nan- 
tucket, and  Brookline,  all  in  Massachusetts,  had  failed  to 
develop  manufacturing  enterprises  supporting  a  considerable 
proportion  of  their  inhabitants.  Typical  towns  in  this  divi- 
sion were  Danbury  and  Meriden  in  Connecticut.  In  the 
former  the  expansion  of  the  n^anufacture  of  felt  hats  explains 
an  increase  of  population  from  3,600  to  almost  9,000  (1810- 
1860) ;  in  this  business  more  than  one  seventh  of  the  inhabit- 
ants were  employed  at  the  latter  date.§  Meriden  had  early 
been  the  seat  of  the  tin-ware  industry  to  which,  in  the  years 
1830-1860,  the  manufacture  of  britannia  ware,  silver-plated 

*  AndenoD,  Jo0ei>h,  D.D.,  The  Town  and  City  of  Waterboiy,  Ct.,  8  Tob.,  New  Haren,  1896.  U,  26^ 
263. 

t  Stotistifls  of  Induitiy  m  Connectieut.  1845. 

t  Branson,  Hency,  M.D.,  History  of  Waterbury,  Watertniiy,  1858,  pp.  561-563. 

§  Frands,  W.  H.,  Histary  of  the  Hatting  Trade  in  Danboxy,  Conn.,  Danbozy.  1860.  gives  a  vahoifak 
aoooont  of  the  origin  and  growth  of  tliis  town's  chief  industry. 
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ware,  ivory  combs,  cutlery,  buttons,  small  iron  articles,  etc., 
"was  added.  The  population  increase  was  from  1,250  to  7,500 
in  the  half-century.*  Among  the  towns  showing  most  rapid 
growth  were  a  few  in  eastern  Massachusetts  in  which  shoe- 
making  employed  a  large  proportion  of  the  inhabitants.f 
Thus  Randolph,  in  which  over  1,500  persons  were  making 
shoes  in  1855,  showed  a  gain  of  400  per  cent,  in  population, . 
1,170  to  5,760;  in  Natick,  1,570  persons  out  of  a  total  of  5,490 
made  shoes,  the  population  growth  from  1810  to  1860  being 
610  per  cent.  Shoemaking  was  also  largely  responsible  for 
the  growth  of  Marlboro  (1,675  to  5,900)  and  Woburn  (1,220  to 
6,290).  The  growth  of  19  manufacturing  towns,  of  this 
group,  in  Massachusetts  was  312  per  cent.;  four  towns  in 
which  maritime  industries  were  more  important,  Barnstable, 
Beverly,  Marblehead,  and  Plymouth,  showed  a  growth  of  less 
than  40  per  cent. 

The  dependence  of  population  growth  upon  manufacturing 
can  be  shown  also  by  taking  certain  typical  counties  and  exam- 
ining the  history  of  each  town  separately.  Thus  it  invariably 
appears  that  whatever  increase  in  population  took  place  in  the 
county  can  be  accounted  for,  at  least  in  large  part,  by  the 
growth  of  its  manufacturing  towns.  In  New  Haven  County, 
Connecticut,  we  find  an  increase  in  population  of  60,300 
in  the  half-century,  of  which  more  than  one  half,  32,300,  is 
accounted  for  by  the  growth  of  the  city  of  the  same  name. 
About  17,000  more  was  contributed  by  the  growth  of  three 
manufacturing  towns,  Meriden,  Waterbury,  and  Derby.  Thus 
49,100  out  of  the  total  increase  of  60,300  is  accounted  for. 
The  remaining  11,200  was  distributed  among  a  number  of 
smaller  towns,  in  practically  all  of  which  some  manufactiuing 
was  carried  on.  In  Windham  County  in  the  same  state,  the 
increase  in  the  years  1810-1860  was  12,380,  of  which  11,000 
can  be  accounted  for  by  the  growth  of  seven  textile  towns.  J 

*  In  1850,  oat  of  Um  total  popaUtion  of  3,560,  about  600  mn  employed  in  the  abore^nentioaed  manu- 
Caefeimi.  See  Davie,  Charlee  H.  8.,  Histocy  of  Walfiogford.  indiufing  Meriden  and  Cheehire.  Meriden. 
1870.  pp.  404^95. 

t  fi''*rr»t'p"g  in  theee  towne  waa  not  yet  a  factory  industiy ;  iome  of  the  proceeeee,  laeh  ae  outting  the 
leather,  were  done  m  central  shope,  but  the  bulk  of  the  work  of  eewing  the  uppers  and  attaehing  the  aolee 
waa  done  by  the  oountry  folk,  men,  women  and  children,  either  in  their  own  homes  or  in  small  diops  near 
their  houses.  See  Hasard,  Bbmche  E.,  The  Boot  and  Shoe  Industry  in  Massaohosette,  in  Quarterly  Journal 
of  Econonues,  XXVU,  23»-262. 

^Thompson,  IBUiiwty,  Plainfield,  Windham,  Pomfret.  Putnam,  Scotland. 
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Applying  the  same  method  to  several  counties  in  Majssachu- 
setts,  we  get  similar  results.  Thus  in  Plymouth  County  the 
gain  in  five  decades  was  29,600;  to  this  increase  five  manu- 
facturing towns  contributed  23,500.*  In  Berkshire  County 
the  total  increase  was  19,300,  of  which  17,800  was  supplied  by 
the  growth  of  six  towns  with  flourishing  manufactiu-es.t 
•  In  Bristol  County,  commerce  as  well  as  manufactures  appears 
as  a  cause  of  growth.  The  growth  of  five  towns  accounts  for 
50,200  out  of  the  total  increase  in  population  of  56,6004 

Population  Changes  in  Agricultural  Tovms.  The  foregoing 
pages  have  shown  that  wherever  in  southern  New  England,  in 
the  50  years  before  1860,  there  was  an  increase  of  population, 
the  explanation  may  be  f  oimd  either  in  the  expansion  of  mari- 
time industries  or  in  the  establishment  of  manufacturing 
enterprises.  But  the  converse  of  this  statement  is  also  true; 
wherever  there  was  neither  commerce  nor  fisheries  nor  fac- 
tories, there,  population  was  either  stationary  or  declining. 
So  widely  were  the  small  manufacturing  businesses  distrib- 
uted before  1860  that  in  some  counties  such  as  Essex,  in  Massa- 
chusetts, and  Windham,  in  Connecticut,  not  a  single  purely 
agricultural  town  could  be  fo\md.§  In  hilly  inland  counties, 
such  as  Franklin  and  Berkshire,  in  Massachusetts,  on  the 
other  hand,  the  agricultural  towns  made  up  a  considerable 
proportion  of  the  entire  number.  A  careful  study  of  the  occu- 
pations of  the  inhabitants  of  all  the  towns  in  southern  New 
England  reveals  112  in  which  agriculture  was  the  sole  indus- 
try; of  these  68  were  in  Massachusetts,  38  in  Connecticut,  and 
6  in  Rhode  Island.  The  movement  of  population  in  a  typical 
group  of  Massachusetts  towns  (Franklin  County)  is  shown  in 
table  XIII. 

The  declining  tendency  exhibited  by  this  small  group  of 
agricultural  towns,  especially  after  1830,  is  also  shown  by  the 
entire  group  of  112  towns  taken  together.  || 

*  AbingtoD,  Bridgewmter,  Wareham,  Hingham,  and  FlymoaUi. 

t  Adama,  Great  Banington,  Lee,  Fittafield,  Stoekbridge,  and  WiUiamatown. 

$  Attleborough,  EasUm,  FaU  River,  Taunton,  and  New  Bedford;  the  last  bung  the  only  town  in  which 
the  maritime  indiutriea  were  of  great  importance.  For  the  growth  of  poimlation  in  New  Bedford  lee 
TableX.p.82S. 

§  I  have  defined  as  "  purely  agricoltural "  towns  with  no  manufaetares  for  a  wide  mailcet  emplagiDg  ai 
manyaaZSpereons.  The  souroes  used  in  the  selection  of  these  towns  were  the  industrial  eeosiiaeB  of  Ma«* 
aehuaetts  and  Connecticut  already  dted,  the  gasetteers  and  local  histories. 

il  The  decline  in  the  population  of  the  purely  agricoltural  towns  docs  not  neceaarily  indicate  a  deefine 
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TABLE  xm. 

POPULATION  OF  14  AGRICULTURAL  TOWNS  IN  FRANKLIN  COUNTY,  MAflSACHUBBTTS^ 

1810-1860. 


1810. 

18S0. 

1830. 

1840. 

185C. 

1860. 

Anhfi^ld     , 

111 

087 

763 

2,016 

1.031 

017 

1.000 

830 
030 
661 
1,227 
083 

1,748 

012 

1,081 

800 

1,061 

1,080 

1,122 

074 

'85i 
1.020 

607 
1.266 

058 

1.732 

018 

.  1,066 

864 

1,877 

1,037 

1,100 

706 

265 

716 

086 

666 

1,150 

874 

1,127 
708 

1,071 
077 
805 
632 
282 
703 
087 
710 

1,071 
876 

1,786 
881 
803 
716 
254 
650 
012 
702 

1.021 
020 

1,802 
068 

1,076 

Gi4 

688 

Colnun 

1.706 

Hawky 

671 

Heath  

661 

Leydeo 

606 

MODZW 

230 

Rowe 

610 

Shatesbuiy 

708 

Bnndn-land 

880 

Warwick  

082 

Wfflidf n 

704 

Total     

13.881 

14,378 

14,145 

13,680 

18,001 

11,888 

TABLE  XPf. 
POPULATION  OF  112  AQRICULTURAL  TOWNS.  1810-1860. 


Total 

68  Towns. 

38  Towns. 

6  Towns. 

112  Towns. 

1810 

68,104 

51,863 

0.076 

120.043 

1820 

70.010 

51,207 

0.618 

131.736 

1830 

60.463 

51,261 

0,047 

120.761 

1840 

67,771 

48,601 

7.463 

128,836 

1850 

67.603 

40,768 

7,210 

124,666 

1860 

65.577 

50.220 

7.378 

123.170 

in  thft  total  africoltaral  popalatiom,  nor  does  it  imp^  a  deeraase  in  the  ptodoetiTity  of  the  agriealtaral 
indttsti7insoatheniNew^igIandbtlie50yean.  It  is  possible  that  in  many  of  the  smallsrmaaafMtiv- 
ing  towm.  sach  as  those  in  Qroop  II  (9.000-10^000),  the  apiedtanl  elonsBk  may  ka^a  incftsied  i» 
mmiben.  As  for  the  prodoetiyity  of  agrieultuTe,  the  natml  supposition  woold  be  that,  beeanse  of  the 
stimulation  of  the  home  market,  the  faimefs  must  have  found  hvger  produetion  profitable.  This  in- 
oeased  produetion  might  hare  taken  place,  as  it  didm  the  North  Central  States  after  the  Cmi  War. 
aknc  with  a  deeUeddeoreaae  in  the  rural  population.  (See  Hibbard,  B.  H..  The  Decfine  of  the  Rural 
Population,  b  QaAxmLt  PunucinoNS  or  tbb  Amsucah  SrAnsncu.  Aseocunoir,  New  Series.  No» 
07.  Vol  Xin,  Mareh  1012.) 
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WHOLESALE  PRICES  IN  THE  UNITED  STATES, 

1791-1801. 

Bt  Habold  V.  Rosi^E. 


The  aim  of  this  work  was  to  gain  some  definite  idea  of  the 
trend  of  the  price  level  following  the  adoption  of  the  federal 
constitution.  Mr.  Alvin  H.  Hansen  worked  out  indices  of 
wholesale  prices  for  the  years  1801  to  1840,  inclusive,  in  1915,* 
and  the  original  plan  of  the  present  work  was  to  carry  the 
study  back  to  1789. 

To  make  the  results  comparable,  Mr.  Hansen's  system  was 
followed  iQ^  general.  The  first  step  in  the  procedure  was  the 
attempt  to  secure  monthly  statements  of  wholesale  prices  of  a 
considerable  number  of  commodities.  Yearly  averages  of 
these  prices  were  then  computed,  and,  using  the  year  1791  as  a 
base,  indices  were  computed  for  each  commodity.  A  simple 
arithmetic  average  of  the  indices  of  all  commodities  was  com- 
puted for  each  year,  and  these  yearly  index  numbers  were 
adjusted  to  the  base  1860  to  make  them  comparable  with  Mr. 
Hansen's  curve. 

The  primary  diflSculty  encountered  was  the  scarcity  of 
material.  The  only  quotations  of  wholesale  prices  available 
for  this  work  were  those  appearing  in  the  Philadelphia  General 
Advertiser,  1791-1793,  inclusive,  and  in  the  Philadelphia 
Gazette  and  Universal  Daily  Advertiser,  1795-1801.  No  figures 
were  foimd  for  the  years  prior  to  1791,  nor  for  the  years  1794, 
1796,  and  1800.  Reports  were  not  available  for  twelve  months 
of  any  year.  The  number  of  monthly  reports  and  the  number 
of  commodities  for  which  prices  were  secured  appear  in  Table  I. 

In  Table  II  are  listed  the  commodities  used  and  the  yearly 
averages  of  the  monthly  quotations — in  the  order  in  which 
they  appear  in  the  General  Advertiser.  Some  adjustments 
were  necessary  before  these  averages  could  be  computed,  such 
as  adjusting  changes  in  measures  or  quantities  quoted.  It  was 
also  necessary  to  change  about  half  of  the  original  figures 

*  QuABTiBLT  PuBUOATioiCi  01 1HI  AifMwmif  BtkTanoAL  AflBOCiATioir,  December.  1915. 
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from  the  English  monetary  system  to  the  present  American 
system.  The  ratio  used  in  this  adjustment  was  seven  and  a 
half  shillings  to  the  dollar,  which  it  appears  was  the  ratio 
maintained  in  Pennsylvania  during  the  period  under  considera- 
tion. 

Table  III  represents  the  relative  prices  of  these  commodities 
for  each  year,  index  numbers  having  been  computed  using  the 
year  1791  as  the  base.  The  average  yearly  index  for  all  com- 
modities appears  at  the  end  of  the  table  and  is  taken  to  repre- 
sent the  relative  level  of  prices  for  the  period. 

In  order  to  join  these  figures  to  the  ciu^e  plotted  by  Mr. 
Hansen  it  was  necessary  to  find  the  ratio  between  them  and 
his  index  numbers,  adjusted  to  the  base  1860  to  make  them 
comparable  to  the  index  numbers  given  in  the  Aldrich  report. 
This  was  done  in  the  following  manner.  First  an  index 
number  was  computed  for  Boston  for  the  year  1801,  as  shown 
in  the  last  columns  of  Tables  II  and  III.  Only  one  report 
could  be  secured  for  Philadelphia  in  that  year — October 
thirty-first — so  the  Boston  report  was  taken  for  about  the 
same  date.  It  will  be  seen  that  the  average  indices  for  the 
two  cities  are  almost  identical.  While  some  prices  were  higher 
in  Boston,  others  were  correspondingly  lower  than  in  Phila- 
delphia. The  ratio  of  the  Philadelphia  index  number  for  1801 
to  Mr.  Hansen's  final  index  number  for  the  same  year  was 
found  to  be  L  to  1.159.  The  average  indices  for  the  period 
1791-1801  are  therefore  multiplied  by  1.159. 

Table  IV  contains  the  indices  for  the  entire  period  1791- 
1916,  adjusted  to  the  base  1860.  Mr.  Hansen's  final  indices 
are  not  tabulated  so  they  had  to  be  worked  out  from  the  orig- 
inal indices  before  the  curve  accompanying  this  work  could 
be  plotted  accurately.  His  original  indices  were  multipUed 
by  1.188  as  he  suggests.  The  index  numbers  of  the  U.  S. 
Bureau  of  Statistics  of  Labor,  base  1890-1899,  were  used  for 
the  period  1890-1913  in  Mr.  Hansen's  work,  and  the  present 
writer  was  able  to  add  the  indices  subsequently  published  for 
1914  and  1915.  In  adjusting  these  indices  to  the  base  1860 
they  were  multiplied  by  1.098,  as  the  Bureau  of  Labor  reports 
for  1890  and  1891  are  1/1.098  of  the  indices  for  the  same  years 
in  the  Aldrich  report. 
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INDBX  CUBVE  OF  WHOLESALE  FRIGES  IN  THE  UNITED  STATES  1791-1915.  BASE  1860 

The  curve  of  wholesale  prices  represents  the  indices  in  Table 
IV  graphically  presented,  and  also  the  gold  prices  during  the 
period  of  currency  inflation  from  1861  to  1879. 

The  existence  of  some  inaccuracies  in  this  work  must  be 
admitted.  In  the  part  of  the  curve  that  is  original  some  alight 
errors  were  probably  made  in  collecting  the  data.  Toward 
the  end  of  this  period  (1801),  several  varieties  of  some  com- 
modities, such  as  cofifee,  were  quoted,  while  the  earlier  lists  of 
prices  contained  very  little  in  the  way  of  specifications  as  to 
varieties  or  qualities  of  such  commodities.  An  effort  was 
made,  however,  to  keep  the  same  grade  of  each  commodity 
throughout  the  work.  Usually  a  high  grade  was  chosen,  but 
in  the  case  of  some  commodities  such  as  Madeira  wine,  a  low 
grade  was  found  to  be  quoted  more  steadily.  The  lack  of 
complete  data  of  course  constitutes  the  chief  weakness  of  this 
work.  No  high  degree  of  accuracy  is  claimed  for  this  portion 
of  the  curve,  but  it  is  beUeved  that  it  represents  approximately 
the  course  of  prices  for  the  period. 

Where  no  material  was  available  for  a  particular  year,  in 
plotting  the  curve  it  was  necessary  to  connect  directly  the 
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points  plotted  for  the  preceding  and  following  years.  Refer- 
ring to  the  curve,  however,  it  will  be  noticed  that  in  no  case  is 
more  than  one  year  at  a  time  not  definitely  plotted,  and  that  it 
is  improbable  that  the  price  level  actually  deviated  so  widely 
for  such  years  as  to  seriously  affect  the  trend  of  prices  during 
the  decade.  To  be  specific,  in  1792  and  1793  the  price  level 
is  evidently  going  upward  quite  rapidly;  1794  is  missing,  but 
in  1795  prices  were  very  much  higher  and  it  is  probable  that  in 
1794  the  prices  were  at  least  somewhat  higher  than  in  1793; 
1796  is  missing,  but  following  it  are  three  consecutive  years  of 
high  prices,  so  it  is  not  probable  that  the  price  level  was  very 
low  that  year — it  seems  quite  possible  that  it  may  have  been 
even  higher  than  the  curve  would  indicate.  As  for  the  last 
missing  year,  1800,  a  few  reports  for  Charleston,  South  Caro- 
lina, show  that  prices  were  lower  in  that  year  than  in  1801. 
The  same  was  probably  true  in  Philadelphia. 

In  conclusion  it  may  be  said  that  while  this  work  can  not  be 
considered  a  highly  accurate  representation  of  the  relative 
level  of  prices  for  specific  years,  it  would  seem  to  indicate 
conclusively  that  the  decade  following  1790  was  a  period 
of  rapidly  rising  prices  in  the  United  States. 

TABLE  I. 


Yean. 

Number  of  Monthly  Reports. 

1701 

11 

68 

1792 

11 

M 

1708 

8 

*   88 

1704 

None 

1706 

10 

58 

ITik 

None 

1707 

5 

50 

1708 

10 

62 

1700 

3 

56 

1800 

None 

1801 

1 

56 
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TABLE  n. 
TBARLT  AVERAGES  OF  WHOLESALE  PRICES  IN  PHILADELPHIA  (a).  1701-1801  (b). 


Years. 

ConmoditMi. 

180L 

CBoitea) 

1701. 

1702. 

1703. 

1705. 

1707. 

1708. 

1700. 

1801. 

Br«fta,8hii>-PUot-«wt.. 

1102.30 

1100.00 

$115.00 

1141.33 

1120.00 

1124.80 

1120  00 

$140.00 

4.02 

3.40 

3.50 

8.47 

8.75 

7.15 

is.'fio 

8.00 

Boards,  MeroE^Pine^M. 

13.00 

11.05 

16.00 

17.33 

17.40 

12.00 

20.00 

17. 50 

17.50 

15.23 

10.30 

23.00 

25.33 

25.33 

24.00 

26.00 

13.00 

14.25 

BovScedmr-M 

14.10 

16.73 

18.00 

20.00 

20.00 

24.00 

26.00 

B«er,Bo8ton-^bL 

7.25 

8.00 

0.00 

13.40 

16.00 

13.50 

12.00 

io.oo 

ioioo 

B«rf,Country-bbL.... 

6.50 

7.00 

7.75 

12.06 

14.75 

12.50 

0.33 

14.50 

13.00 

Buttir— lb 

.140 
.130 

.16 
.176 

.16 
.20 

.164 
.26 

.15 
.27 

.16 
.25 

.16 
.25 

.16 
.25 

.30 

.30 

Coal— biL 

.215 

.103 

.256 

2.08 

8.28 

.22 

.10 

.378 

1.67 

8.00 

.225 
.18 
.305 
1.67 
8.25 

.307 
.224 
.31 

.375 

.27 

.40 

.33 
.25 

.40 

.303 
.30 
.427 

.33 

.23 

.40 

3.00 

16.00 

Coffee— lb 

",h 

Cottoo — lb 

.44 

gXT"::^:;:::::: 

3.0c 
16.00 

P\oar,  •uperfine— bbL  . . 

5.13 

5.05 

5.80 

i6!87 

"o.^i 

ido 

oiio 

10.00 

FUxaeed-hhd. 

5.60 

7.13 

7.68 

6.75 

17.00 

12.40 

.... 

6.51 

Qlufr-tt) 

.155 

.184 

.20 

.204 

.17 

.20 

.18 

.31 

Oin,  Holland— gaL 

.767 

.704 

.885 

1.27 

1.50 

.00 

.07 

iiaa 

1.12 

Wheat — bu. 

1.02 
.58 
.20 
.41 

.044 
.512 
.278 
.456 

1.16 
.58 
.356 
.547 

1.03 
.055 
.41 
.655 

"io 

.73 

1.34 

1.00 

.40 

.508 

1.70 
■.'40 

1.67 

1.00 

.50 

.80 

Rye— bu 

'i!6o 

Oats— bu 

.55 

Indian  Corn-bu. 

.83 

.50 
.08 
.00 
.60 
146.03 

.888 
.00 
.00 
.60 
146.67 

1.02 

.11 

.10 

.60 

146.67 

1.00 
.122 

".90 
104.67 

1.27 
1.45 

"!oo 

266.67 

1.88 
.134 

*i!27 
270.00 

"!ii 

*i.'38 
260  00 

1.00 
.17 
.10 

280.00 

1.12 

Hama— lb 

Lwd-4b 

'.if 

Honey — gal 

Hemp — ton 

276!6o 

Hoope,  hogshead— M. . . 

15.67 

15.00 

15.00 

30.00 

20.83 

20.00 

30.00 

16.00 

30.00 

Hidei,  raw — lb 

.11 
80.50 
28.35 
172.30 

.11 
83.06 
26.67 
173.33 

.11 
86.25 
25  33 
173.33 

.11 

85.60 

28.67 

220.00 

.103 
114.50 
84.67 
214.67 

.004 
08.38 
86.00 
216.53 

.10 

06.33 

40.00 

200.00 

is6!6o 

35.00 
250.00 

.  .. 

■  ron  Bar — ton 

120.00 

ron.  Pig — ton 

S5.00 

ron,  Sheet— ton 

Herring— bbl 

2.75 
6.65 

2.85 
7.00 

3.00 
7.00 

6.00 

6.60 

3.83 

7.50 
8.00 

'4!2« 

LeadTBar— owt. 

8.00 

Leather,  "soal"— lb. ... 

.183 

.20 

'■!222 

";20 

'".20 

"!20 

.22 

.21 

Meal.  Indian— bbL 

2.73 

'2:54 

2.60 

3.77 

4.50 

8.10 

2.71 

4.75 

Mackerel-bbL 

8.27 

8.82 

8.00 

11.58 

12.75 

12.00 

0.00 

ii.oo 

0.60 

Molaaee-gal. 

.37 

.402 

.51 

.50 

.70 

.628 

.647 

.50 

.41 

Naib— lb 

.004 

.10 

.10 

.122 

.128 

.13 

.13 

.12 

Oil.LinM}ed-gaL 

.50 

.606 

.654 

.644 

1-  0 

.70 

.657 

.85 

**!oi 

OiUWhale-gaL 

.267 

.267 

.24 

.40 

.46 

.47 

.28 

.61 

.60 

OiUOUrfr-gaL 

.86 

.87 

.87 

.... 

.... 

1.87 

.... 

Pitch-bbl 

2.32 

2.00 

2.00 

zbi 

*4!67 

3.50 

8.00 

500 

5.00 

Pork.BurUngton— bW.. 

11.67 

11.00 

12.04 

16.33 

18.75 

18.20 

15.00 

26.00 

26.00 

Pork.  Lower  Countj— 

10.45 

10.01 

11.56 

15.07 

16.00 

15.60 

14.00 

24.00 

23  00 

Peaa,  Aibany-^Aia.'. . . 

1.00 

.73 

.73 

1.00 

1.13 

1.00 

.83 

Ptooer— Er 

.40 
.182 
2.88 
4.33 

.432 
.17 
2.71 
3.60 

.38 
.185 
3.11 
2.63 

.40 

.16 

5.15 

4.10 

.828 

.15 

3.58 

4.88 

.208 
.17 
2.73 
4.05 

.327 

.16 

2.33 

4.00 

"!» 

.16 

600 

4.00 

'".K 

jr«|#|m      M/. 

.20 

moe — cwt 

625 

375 

.83 

1.135 

1.12 

1.16 

1.60 

1.40 

1.22 

1.40 

1.20 

Saltpetre— cwt. 

12.00 

13.75 

14.33 

42.50 

50.00 

30.00 

30  00 

Shov— ton 

132.60 

140.00 

140.00 

166!6o 

147!60 

200.00 

200  00 

ISO  00 

180  00 

Ste  1«  German — owt. . . . 

0.20 

0.18 

0.00 

0.20 

10.02 

11.00 

14.33 

.... 

Steel,  American-HoD. . . 

126.27 

113.21 

113.33 

183.33 

127.88 

156.00 

156.00 

8i!6o 

Soap,  Castile 

.104 
12.00 

.11 
12.27 

.11 
15.00 

.28 

.18 

.20 

' .   . 

.16 

'!i6 

Russia  Sheeting 

Sugar,  Hav.7white— cwt. 

16.00 

13.30 

17.50 

17.50 

.... 

io!6o 

iSM 

10.33 

17.00 

16.00 

Sugar,  Ha  v.,  brown— cwt. 
Salt,  Liverpool 

10.00 

15.00 

11.75 

13.88 

16.50 

13.60 

14.67 

13.00 

12.50 

.30 
10.23 

.306 
13.00 

.384 
13.00 

.70 
20.00 

.52 
20.00 

.68 
18.00 

.70 
18.00 

.58 

.58 

Shingles,  Long — M 

ScantUng,heartr-M. ... 
SUTes,W.O.Hhd.-M. 

15.17 

23.33 

23.33 

46  00 

36.00 

i7!75 

10.25 

10.42 

20.33 

87:87 

44!25 

35  00 

35.67 

16.00 

36!6o 

Tar— 32  gal.  bbL 

1.66 

1.50 

1.50 

8.20 

3.33 

3.25 

2.20 

4.00 

4.50 

Turpentine 

2.50 
4.50 

2.00 
3.84 

2.166 
4.00 

3.21 
6.07 

4.00 
8.50 

3.50 
11.10 

2.50 
10.00 

3.00 
7.00 

5.00 

Tobacco,  James  River  . . 

5.50 

Tea,  Hyson 

1.12 
106.67 

13i.46 

1.28 
176.00 

2.00 
168.00 

1.70 
227.33 

1.44 

200.00 

1.53 
200.00 

1.13 
240  00 

1  10 

Wine,  Madeira— pipe. . . 

240.00 

<h  The  last  cohimn  gives  comparative  prices  for  Boston. 
( b)  No  figures  were  available  for  1704, 1706.  or  1800. 
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TABLE  m. 

INDEX  NUIfBERS  OF  TBABLT  AVERAGES  OF  WHOLESALE  PBICE8  IN  FHILADEL- 

PHU  (a)  1791-1801.  BASE  1791  (100). 


Tean. 

1792. 

1793. 

1795. 

1797. 

1798. 

1799. 

1801. 

1801. 
(Boston) 

Aflhea.  potn-ton 

97.75 
86.82 
85.98 
126.73 
117.90 
110.35 
106.22 
107.40 
135.38 
102.33 
98.44 
148.22 

98.42 
127.82 
118.72 
103.54 
92.56 
88.28 
95.87 
111.22 
150.50 
112.51 
100.00 
100.00 
99.83 
95.74 
100.00 
103.18 
04.08 
100.61 
103.63 
105.26 

93!d4 

106.65 

133.00 

106.37 

121.20 

100.00 

101.17 

86.20 

96.02 

104.40 

66.96 

88.16 

93.41 

94.10 

83.14 

136.75 

114.60 

105.60 

98.80 

80.65 

106.73 

102.26 

181.58 

150.00 

102.00 

127.07 

153.80 

100.90 

90.36 

80  00 

83.66 

128!23 

112.41 

87.08 

115.11 

151.03 

126.87 

124.14 

117.60 

107.40 

153.85 

104.66 

98.26 

154.90 

80.30 

99.65 

113.05 

137.13 

129.04 

115.40 

113.75 

100.00 

122.78 

133.42 

172.88 

137.52 

111.12 

100.00 

99.83 

95.74 

100.00 

107.14 

89.35 

100.61 

109.10 

105.26 

109.30 

95.24 

96.74 

137.85 

106.37 

130.80 

80.88 

101.17 

86.20 

110.00 

110.63 

66.98 

77.50 

101.  A5 

108.00 

60.74 

134.05 

110.42 

105.60 

96.87 

89.75 

106.73 

125.00 

131.58 

117.50 

128.00 

127.07 

158.80 

105.67 

90.36 

86.60 

89.11 

114.30 

165.00 

138.16 
210.80 
12  .67 
166.32 
140.96 
184.84 
196.70 
110.07 
200.00 
142.80 
116.08 
121.60 

211 !oo 
120.54 
131.62 
165.60 
189.23 
164.66 
141.40 
150.78 
184.75 
152.53 

156!60 
132.50 
191.46 
100.00 
106.33 
101.13 
127.70 

12i;82 
138.10 
140.08 
159.48 
129.78 
128.80 
149.82 

129:74 
139.94 
144.22 
91.75 
81.63 
87.91 
178.82 
94.69 
139.76 

126!66 
99.91 
89.75 

269.28 

133  isO 
283.33 
105.50 

196.72 
192.77 
128.40 
132.24 
178.51 
157.50 

117.80 
217.65 
125.18 
166.82 
140.96 
220.70 
223.85 
100.07 
207.70 
174.42 
189.90 
156.85 

18i!60 
803.55 
109.70 
195.60 

187!65 
178.05 
215.25 
181.80 

156!60 
181.50 
187.18 
93.65 
142.25 
122.30 
124.60 
218.18 

looiso 

164.84 
154.18 
180.20 
136.15 
218.00 
172.80 

26i!80 
160.62 
153.12 
103.67 
65.92 
82.41 
124.80 
101.15 
102.78 

lii!23 
117.53 
100.85 
173.10 

142!86 
166.00 
178.30 
195.50 

220.88 
200.60 
160.00 
185.20 
151.80 
218.11 

122.00 
177.88 

86.33 
157.60 
169.14 
186.28 
189.70 
107.  0 
102.81 
154.88 
120.54 
156.85 

.... 

156!05 
221.42 
129.04 
117.35 
131.40 
172.44 
137.05 
128.90 
225.42 
167.53 

2ii.*70 
183.76 
185.07 
85.46 
122.15 
127.00 
125.68 
203.72 

idoiso 

113.56 
145.10 
160.74 
138.28 
140.00 
176.05 

156!86 
155.07 
148.33 
91.75 
60.82 
03.41 
04.79 
93.53 
168.70 
854.20 
150.83 
118.40 
123.55 
192.31 

139!85 
136.00 
226.67 
175.95 
803.25 
181.82 
195.78 
140.00 
239.64 
128.57 
187.48 

2ii!4fl 
143.88 
170.72 
183.25 
164.53 
141.57 
107.40 
192.31 
140.05 
155.45 
167.45 

185!20 

li6!i4 
126.50 
166.70 

iio!58 

137!52 

22i!70 
176.07 
185.07 
90.02 
122.15 
141.10 
116.08 
139.26 

160:30 
99.26 
108.84 
174.88 
138.28 
131.40 
104.00 

129:32 

128.54 

184.00 

76.16 

66.74 

87.91 

80.00 

92.87 

147.00 

416.70 

150.88 

154.23 

123.55 

145:88 
146.70 
263.80 
175.05 
287.80 
185.80 
182.53 
100.00 
217.87 
186.61 
187.48 

117.80 

125:00 
85.36 

226:70 
220.05 
107.40 
192.31 
154.88 
119.17 
156.85 
144.23 
198.25 

169:50 
168.74 
172.44 
172.42 
195.12 
169.50 
212.54 
211.14 

196:56 
102.10 

161:50 
123.45 
145.11 
272.73 
120.30 
121.82 

164:22 
135.15 
127.64 
170.00 
228.50 
207.44 
215.52 
222.82 
229.68 

59:i8 
87.91 
208.35 
02.37 
168.70 
250.00 
136.75 

64:i5 
158.85 

127:62 
130.00 
193.88 

117:60 
88.11 
240.08 
120.00 
152.50 
100.90 
225.00 

186.85 

Bnad,  ahipPilot-owt 

BoMtKOakptrM 

100.00 
126.90 

BoMtKM«r£rPi]i»-M 

Boards.  CedM^M 

03.58 

220.70 

107.30 

Batter--Ib 

134.22 

Cbooolate-4b. 

153.85 

Coal— bu 

Coffee— 0) 

114.00 

Cotton— lb 

172.55 

144.23 

cSaSTTlT;......:. ......:: 

198.25 

Flour,  wperfine—bbL 

194.98 

fSwmS^SkTT!^^  v//.  / : ; . ; 

117.15 

Ghie— lb 

212.90 

Oin,  Holland— gal 

140.04 

Wheat— bu. ..." 

Bje— bu. 

172.44 

Oate-btt 

180.68 

Indian  Corn— bn. ......  a .. . 

202.45 

Barley— bu 

180.85 

Hame— P> 

Lard— lb 

211.14 

HcMiey— gaL 

Hemp — ton 

188.76 

HoopB,  hoohead— M 

127.64 

Hide  ,  raw — lb 

Iron.  Bar— 4on 

149.07 

ron.  Pig — ton 

128.45 

Iron,  Sneet— ton. 

154.54 

Lead,  Bar— cwt 

120.80 

Leader, -eoar^ 

Meal.Indian-bbL 

114.75 
174.00 

114.88 

Moliww    gal 

132.45 

Nails— tt) 

Oil.Unseed-gal 

184.00 

OU,  Whale-gal 

224.78 

OU,OUYfr-gaL 

PitA-bbLTT....  .  . 

215.52 

222.82 

Pork,  Lower  Coonty-bbl 

220.10 

rpMj^jMny    m. .....  a .....  ^ . 

57.14 

P&nent5>— lb ,   .  .  . 

100.88 

Riee-owt, 

217.02 

86.60 

Run,  Jamaiea — gaL 

144.58 

250.00 

Shot-ton 

185.75 

SteeLAmeriean— ion 

Soap,  Castile 

158.85 

RusaiaSheetfaiff 

188.38 

Sugar.HavM  wEit»-ewt. 

120.80 
125.00 

SaH,UYerpool 

198.88 

Shingles,  long— M 

Seantling,  heart— M 

StavesTw.O.Hhd.- M 

Tar— 32  gal.  bN 

155.86 
271.10 

Turpentine 

200.00 

Tofciaeeo,  James  River 

119.82 

Tea,  Hyson 

98.20 

Wine,  Madeira— pipe 

225.00 

Average 

105.62 

111.74 

147.72 

158.69 

166.47 

150.12 

159.33 

159.54 

(a)  Last  oolomn  gives  oamparative  figures  for  Boston. 
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TABLE  IV. 

INDEX  NUMBERS  OF  WHOLESALE  PRICES  IN  THE  UNITED  ffTATEB,  179M915, 
BASE  YEAR  1800. 


Date. 

Index. 

Date. 

Index. 

Date. 

Index. 

Date. 

Index. 

Date. 

Index. 

179J 

116.9 

1810 

m.o 

172.7 

1841 

115.8 

1846 

191.0 

1891 

02.2 

lt»2 

132.4 

1817 

1842 

107.8 

ll£ 

172.2 

1892 

80.8 

1703 

129.6 

1818 

108.1 

1843 

101.5 

100.5 

1803 

80.8 

1794 

1819 

148.1 

1844 

iai.9 

1809 

153.5 

1894 

79.1 

1795 

i7i;2 

1820 

127,0 

1845 

102.8 

1870 

142.3 

1895 

70.9 

1796 

1821 

121.5 

1840 

100.4 

1871 

130.0 

1890 

73.0 

1797 

188.9 

1822 

125.1 

1847 

100.5 

1872 

138.8 

1897 

78.0 

1798 

181.4 

1823 

118.9 

1848 

101.4 

1873 

187.5 

1898 

75.8 

1799 

174.0 

1824 

117.5 

1849 

98.7 

1874 

133.0 

1899 

83.5 

1800 

1825 

118.8 

1850 

102.3 

1876 

127.0 

1900 

91.2 

1801 

184.7 

1820 

118.1 

1861 

105.9 

1870 

118.2 

1901 

89.0 

1802 

151.7 

1827 

118.3 

1852 

102.7 

1877 

110.9 

1902 

92.3 

1803 

166.9 

1828 

113.1 

1853 

109.1 

1878 

101.3 

1903 

93.4 

1804 

107.0 

1829 

111.8 

1854 

112.9 

1879 

90.0 

1904 

92.1 

180S 

172.1 

1830 

108.0 

1855 

113.1 

1880 

100.9 

1905 

950 

1800 

108.2 

1831 

114.9 

1850 

113.2 

1881 

105.7 

1900 

101.1 

1807 

159.0 

1832 

118.0 

1867 

112.5 

1882 

108.7 

1907 

100.0 

1808 

155.0 

1833 

115.0 

1858 

101.8 

1883 

100.0 

1908 

101.1 

1809 

1834 

107.1 

1859 

100.2 

1884 

99.4 

1909 

104.4 

1810 

178.7 

1836 

123.3 

1800 

100.0 

1885 

93.0 

1910 

108.8 

1811 

173.1 

1836 

137.5 

1801 

100.0 

1880 

91.9 

1011 

105.5 

1812 

175.9 

1837 

130.3 

1802 

117.8 

1887 

92.0 

1912 

109.8 

1813 

204.8 

1838 

130.9 

1803 

148.0 

1888 

94.2 

1913 

111.0 

1814 

255.2 

1839 

130.9 

1804 

190.5 

1880 

94.2 

1914 

109.8 

1815 

200.4 

1840 

110.8 

1805 

210.8 

1800 

92.2 

1915 

112.0 
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THE    CORRELATION   OF    HISTORICAL   ECONOMIC 
VARIABLES    AND    THE    MISUSE    OF    COEFFI- 
CIENTS  IN   THIS   CONNECTION. 

Bt  Willfobd  I.  Kmo. 


He  who  reads  statistical  literature  nowadays  finds  it  literally 
teeming  with  studies  in  correlation.  Apparently,  the  time  has 
arrived  when  a  statistician's  ability  is  largely  judged  by  his 
output  of  correlation  coefficients.  Unfortunately,  however, 
many  of  the  coefficients  seem  to  be  more  valuable  as  memen- 
toes of  industry  than  for  any  new  truth  which  they  add  to 
human  knowledge.  In  fact,  it  may  be  said  without  exaggera- 
tion that  only  too  often  the  statistician  has  been  so  entranced 
by  the  mathematical  possibilities  of  the  problem  that  he  has 
lost  sight  of  the  real  meaning  of  the  operations  involved  and 
hence  the  conclusions  presented  have  been  utterly  fallacious 
and  entirely  contrary  to  the  facts.  Is  it  not  time  to  call  a 
halt  and  ascertain  just  what  ends  may  and  may  not  be  served 
by  this  newly  popular  mathematical  aid? 

It  is  apparently  in  the  correlation  of  historical  variables 
that  statisticians  have  wandered  astray  most  frequently. 
Economists  have  borrowed  a  new  machine  from  mathemati- 
cians and  have  proceeded  to  use  it  without  imderstanding  its 
workings.  As  a  result,  strange  and  wonderful  laws  of  economics 
have  been  deduced;  figures  have  been  made  to  he  most  glibly, 
and  all  because  the  limitations  of  the  device  have  not  been 
recognized.  Perhaps  a  brief  explanation  of  correlation  and 
its  meaning  may  prove  helpful  to  others  who,  like  the  present 
writer,  may  have  searched  long  in  the  literature  on  the  subject 
and  found  little  enlightenment. 

The  first  question  is  "  What  does  the  term  correlation  mean?" 
Evidently,  it  impUes  some  relationship  between  things,  and 
this  particular  relationship  is  always  one  of  cause  and  effect. 
If  a  change  in  A  causes  a  change  in  B,  there  is  said  to  be  cor- 
relation between  them.  Likewise  if  a  variation  in  A  causes 
both  B  and  C  to  vary,  there  is  said  to  be  correlation  between 
B  and  C.  But,  if  B  and  C  should,  for  entirely  unconnected 
reasons,  happen  to  vary  in  the  same  manner,  there  would  be 
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no  correlation  between  B  and  C,  since  the  relationship  is  not 
a  causal  one. 

One  of  the  laws  of  physics  is  that  a  given  force  always  pro- 
duces identically  the  same  effect  whenever  it  is  applied.  Does 
this  same  rule  hold  good  for  economic  or  soci^  phenomena? 
There  is  every  reason  to  believe  that  it  is  exactly  as  valid 
here  as  in  the  other  parts  of  the  physical  world.  If  this  is  not 
true,  it  is  useless  to  hope  for  any  material  advancement  of 
economic  science.  A  law  which  only  works  part  of  the  time 
is  no  law  at  all.  Economics  deals  with  physical  beings  and 
forces  and  it  would  be  strange  indeed  if  it  should  prove  an 
exception  to  the  general  rules  of  the  natural  world.  The 
chemist  knows  that  16  grams  of  oxygen  and  2  grams  of  hydro- 
gen will  make  exactly  18  grams  of  water.  The  physicist  is 
certain  that  a  force  of  one  d3me  will  always  give  an  acceleration 
of  exactly  one  centimeter  per  second  to  one  gram.  They  allow 
for  no  exceptions  to  the  rule.  The  economist,  on  the  other 
hand,  has  usually  been  satisfied  to  say  that  a  lessening  of  the 
wheat  supply  by  one  tenth  will  increase  the  price,  to  an  indef- 
inite extent,  perhaps  20  per  cent.,  or  perhaps  40  per  cent. 
The  natural  scientist  figures  accurately;  the  economist  ordi- 
narily calculates  but  vaguely.  Why  is  this  true?  The  fact 
seems  to  be  that  the  "natural"  sciences  are  more  highly  de- 
veloped and  better  imderstood  than  the  science  of  economics. 
They  are  older  and  mathematics  earlier  lent  them  its  aid. 
Economists  are  now  really  just  beginning  to  utilize  mathe- 
matics and  their  attempts  in  this  line  are  still  marked  by  the 
crudeness  of  the  amateur. 

One  of  the  chief  reasons  why  economists  have  put  so  little 
faith  in  the  mathematical  accuracy  of  the  laws  which  they 
have  formulated  is  that  many  of  them  have  not  fully  compre- 
hended the  principle  of  the  resultant  of  several  forces  acting 
simultaneously.  They  have  failed  utterly  to  appreciate  or  to 
utilize  the  concepts  which  are  to  the  physicist  the  most  ele- 
mentary bases  of  the  study  of  mechanics.  They  have  at- 
tempted to  deal  with  whole  groups  of  variable  forces  at  once 
instead  of  separating  them  carefully  and  studying  the  effects 
of  each  individual  force  by  itself. 

Isaac  Newton  long  ago  pointed  out  the  fact  that  when 
several  physical  forces  act  on  a  body  at  the  same  time  each 
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produces  its  own  effect  regardless  of  the  others  and  that  any 
motion  arising  is  the  resultant  of  all  the  independent  forces 
compounded.  Thus  gravity,  the  bore  of  the  gun,  and  the 
explosive  force  of  the  powder  all  act  together  in  determining 
the  movements  of  the  projectile.  The  physicist  has  long  ago 
separated  these  component  forces  and  he  can  point  out  accur- 
ately the  part  played  by  each.  Economists,  on  the  other 
hand,  are  only  beginning  to  realize  that  they  must  attack  a 
problem  in  a  manner  identical  with  that  used  by  the  physicists. 
To  illustrate:  If  a  steamboat  which,  in  still  water,  would 
travel  ten  miles  an  hour  proceeds  upstream  in  a  river  flowing 
four  miles  per  hour,  the  net  result  is  but  six  miles  an  hour  of 
actual  progress.  No  physicist  would  think  of  attempting  to 
measure  the  propulsive  force  of  the  engines  by  the  distance 
traveled  without  first  allowing  for  the  effect  of  the  river  cur- 
rent. Economists  have,  however,  habitually  been  guilty  of 
making  exactly  this  error.  For  example,  they  have  attempted 
to  correlate  the  cyclical  movements  of  two  variables,  recording 
changes  in  business,  without  first  removing  the  long  time 
trends  due  perhaps  to  currency  changes  or  population  growth. 
They  have  tried  to  study  the  cycles  of  industry  without  recog- 
nizing the  fact  that  they  were  dealing  with  a  complex  of  dis- 
tinct oscillations  of  different  wave  lengths  and  amplitudes 
rather  than  with  one  simple  sine  curve.  They  have  asserted 
that,  since  the  money  curve  does  not  correspond  with  the 
price  curve,  prices  evidently  do  not  vary  exactly  and  propor- 
tionately with  the  money  supply.  All  of  these  are  clear 
instances  of  a  failure  to  recognize  the  imperative  necessity  of 
excluding  all  forces  but  the  one  to  be  studied,  before  making 
any  comparisons. 

Another  illustration  may  make  this  necessity  more  evident: 
The  change  in  wheat  prices  in  1916  was  due  to  several  inde- 
pendent forces,  among  which  were: 

1.  Currency  inflation. 

2.  The  sinking  of  wheat  in  the  Atlantic  Ocean. 

3.  The  commercial  isolation  of  Russia. 

4.  Shortage  of  agricultural  labor  in  Western  Europe. 
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A  graph  of  the  figures  would  show  that  wheat  prices  did  not 
vary  in  the  same  proportion  as  the  money  supply.  Neither 
did  they  vary  inversely  in  the  same  ratio  as  the  yield  per  acre. 
A  study  of  the  stocks  of  wheat  on  hand  each  month  would 
show  that  the  price  did  not  conform  to  the  theoretical  supply 
and  price  curve  worked  out  for  this  grain.  The  superficial 
critics  would  say  that  here  was  first  class  evidence  of  the  inex- 
actness of  so-called  economic  laws.  Yet  it  was  doubtless  true 
that  each  of  the  forces  governing  the  price  of  wheat  played  its 
part  with  the  same  mathematical  exactitude  with  which  the 
hydrogen  and  oxygen  united  to  form  water.  The  price  of 
wheat  was  a  resultant  of  all  the  forces  acting  in  unison.  Why 
have  economists  been  so  slow  to  recognize  the  principle  here 
illustrated? 

One  part  of  the  explanation  seems  to  be  that  it  has  been 
more  difficult  to  separate  for  measurement  the  economic  than 
the  chemical  or  physical  forces.  In  the  economic  field,  it  has 
not  been  feasible  to  control  the  conditions  of  the  experiment. 
Because  of  this  fact,  it  has  been  necessary  to  call  upon  the 
science  of  statistics  to  differentiate  the  effects  of  these  separate 
forces.  This  new  science  has  responded  nobly,  but,  as  yet, 
it  has  failed  to  accomplish  the  desired  end  with  the  precision 
attained  by  the  chemist  or  physicist  by  experimental  methods. 
Fortimately,  however,  this  phase  of  the  science  is  advancing 
so  rapidly  that  the  outlook  for  the  futtnre  appears  most  encour- 
aging. 

If  the  assumptions  just  made  are  correct,  if  economic  and 
physical  phenomena  are  governed  by  laws  equally  exact,  there 
can  be  no  such  thing  as  imperfect  or  partial  correlation.  Every 
correlation  to  exist  must  be  perfect.  Every  cause  must  pro- 
duce its  effect  exactly  and  invariably.  If  the  cause  and  its 
effect  are  once  completely  isolated,  the  coefficient  must  always 
be  imity.  In  every  case,  there  either  is  or  is  not  correlation 
between  variable  A  and  variable  B — ^there  can  be  no  middle 
groxmd. 

But  it  is  common  to  obtain  correlation  coefficients  of  0.3 
or  0.6  or  0.7.  What  do  these  decimals  mean?  They  merely 
indicate  that  the  cause  and  its  effect  have  not  been  completely 
isolated — ^that  the  effects  of  conflicting  forces  still  enter  in  to 
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mar  the  results.  The  low  coefficients,  then,  in  no  sense  indi- 
cate imperfections  in  the  actual  conrelation,  but  they  do  show 
conclusively  that  the  statistician  has  failed  in  his  efforts  to 
exclude  some  of  the  imtoward  forces  which  ought  to  have  been 
eliminated.  This  failure  may  have  resulted  from  a  non-com- 
prehension of  the  complexity  of  the  forces  involved;  from  a 
lack  of  sufficient  information  to  render  the  elimination  of 
undesirable  forces  feasible;  or  from  ignorance  of  the  proper 
statistical  methods  which  must  necessarily  be  utiUzed  in  the 
process.  Those  troubled  by  errors  arising  from  the  cause  last 
mentioned  would  be  helped  by  reading  the  admirable  articles 
in  the  Jime,  1917,  issue  of  The  Quarterly  Pttblications  op 
THE  American  Statistical  Association,  by  Professors  Irving 
Fisher  and  Warren  M.  Persons,  in  which  they  discuss  the 
merits  of  some  of  the  various  methods  of  eliminating  the  effects 
of  the  forces  which  must  be  excluded  before  correlating  the 
particular  cause  and  effect  imder  consideration. 

The  wave  motions  which  are  so  universal  in  natural  phenom- 
ena are  just  as  common  in  economic  fields.  These  waves 
have  different  lengths  and  amplitudes  and  the  anal3rsis  of  a 
compound  of  several  such  waves  is  no  simple  task.  The 
economist  will  do  well  to  study  carefully  "the  methods  used  in 
analyzing  light  and  soimd  waves  and  the  general  characteris- 
tics of  sine  curves  before  attempting  the  simplification  of  the 
data  at  hand.  He  is  almost  sure  to  find  that  his  problem  is 
strikingly  similar  to  those  with  which  the  physicists  have 
grappled  so  successfully.  Once  the  undesired  forces  have 
been  completely  eliminated,  and  the  resulting  figures  have 
been  plotted,  two  curves  emerge — one  representing  the  cause 
and  the  other  the  effect.  If  the  elimination  has  been  entirely 
successful,  the  fluctuations  in  the  curves  will  correspond  per- 
fectly and  the  correlation  will  be  evident  at  a  glance.  To 
compute  a  coefficient  to  prove  whether  correlation  does  or  does 
not  exist  is,  in  this  case,  a  manifest  waste  of  energy. 

In  attempting  by  graphic  methods,  therefQre,  the  correla- 
tion of  two  supposedly  related  historical  variables,  two  curves 
are  derived  which  either  do  or  do  not  resemble  each  other 
closely.  If  they  are  very  similar,  all  the  correlation  coefficients 
in  the  world  will  add  nothing  to  the  knowledge  gained  simply 
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by  observing  the  curves.  If  they  are  difwimilar,  it  may  be 
impossible  to  say  whether  there  is  or  is  not  correlation.  In 
this  case,  it  is  easy  to  tell  in  advance  that  a  coefficient,  if 
computed,  will  be  low  and  wiH,  therefore,  prove  nothing  con- 
clusively. In  either  instance,  therefore,  the  coefficient  has 
added  nothing  whatever  to  the  knowledge  obtainable  from  the 
graphic  presentation.  Too  frequently,  the  coefficients  pre- 
sented are  worse  than  useless  for  they  lend  the  glamor  of 
apparent  erudition  to  a  carelessly  made  study.  Do  coefficients, 
then,  have  any  place  in  the  correlation  of  historical  variables? 

So  far  as  the  present  writer  has  been  able  to  observe  they 
have  but  one  valid  use.  The  size  of  the  coefficient  is  merely 
a  means  of  determining  the  closeness  of  fit  of  two  curves.  If 
there  is  a  lag,  that  is  if  there  is  a  time  interval  between  cause 
and  eflfect,  it  is  frequently  difficult  to  determine  by  the  eye 
the  exact  lag  which  has  actually  occurred.  In  this  case,  by 
trying  coefficients  with  lags  of  different  lengths,  it  is  possible 
to  ascertain  the  approximate  time  interval  which  gives  the 
best  fit  to  the  curves — ^in  other  words,  the  most  conunon  lapse 
of  time  required  for  the  cause  to  produce  the  effect.  Aside 
from  this  purpose,  the  labor  of  computing  coefficients  for  his- 
torical economic  variables  seems  to  be  largely  wasted.  When 
coefficients  are  used  to  cover  up  careless  work  in  failing  to 
eUminate  the  causes  not  imder  consideration,  their  use  becomes 
inexcusable. 

Strangely  enough,  many  writers  stUl  seem  to  confuse  corre- 
lation coefficients  with  the  ratio  of  variation.  It  is  entirely 
imnecessary  for  the  ratio  of  variation  to  approach  unity  in 
order  to  give  a  high  coefficient  as  the  following  simple  examples 
will  show. 
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In  both  instances  the  coeflBicients  pomputed  by  Karl  Pear- 
son's method  show  perfect  correlation,  although  the  ratio  of 
variation  is  entirely  different.  Further  experimentation  will 
demonstrate  that  changes  in  the  ratio  of  variation  have  no 
effect  whatever  upon  the  correlation  coefficients. 

To  sum  up,  therefore,  it  seems: 

1.  That  it  would  be  wiser  for  economists  to  go  more  slowly 
in  applying  coefficients  of  correlation  to  historical  economic 
variables,  and  that  such  coefficients  should  be  used  mainly  as 
an  aid  in  measuring  the  length  of  a  lag. 

2.  That  no  coefficient  equals  the  graphic  method  for  demon- 
strating whether  correlation  does  or  does  not  exist. 

3.  That  more  work  needs  to  be  done  in  devising  statistical 
methods  of  eUminating  all  but  one  cause  before  comparing 
that  particular  cause  with  its  supposed  effect. 

4.  That  the  ratio  of  variation  should  never  be  confused 
with  a  coefficient  of  correlation. 
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THE  CORRELATION  BETWEEN  A  COMPONENT, 
AND  BETWEEN  THE  SUM  OF  TWO  OR  MORE 
COMPONENTS,  AND  THE  SUM  OF  THE  RE- 
MAINING COMPONENTS  OF  A  VARIABLE. 

Bt  J.  Abthxjb  EUbbis,  Cameffie  ItutUuHon  cf  WaMngUm,  Station 
for  Experimental  Etdiution,  Cdd  Spring  Harbor,  N.  F. 


Many  quantitatively  measured  variables  with  which  the 
statistician  has  to  deal  in  both  social  and  biological  sciences 
are  really  composite  in  character.  Thus  the  death  rates  of  a 
series  of  districts  are  made  up  of  mortalities  due  to  a  number 
of  causes.  The  total  milk  production  of  a  cow  is  the  sum  of 
the  productions  of  individual  lactation  periods  which  may 
differ  greatly  in  quantity.  The  total  leiigth  of  an  organism 
is  the  sum  of  the  lengths  of  its  component  parts.  The  annual 
egg  production  of  a  fowl  in  an  egg  laying  competition  is  the 
sum  of  the  records  for  individual  months. 

Thus  Xi,  X2j  x$  .  .  .  Xf^  are  the  components  of  the  vari- 
able X,  where  X=2;(x). 

It  is  customary,  and  in  many  instances  quite  proper,  to  deal 
with  all  such  constituent  elements  as  quite  independent  vari- 
ables. When  only  one  correlation  involving  two  individual 
components  is  to  be  determined,  a  table  may  be  formed  in  the 
usual  manner.  Cases  may,  however,  arise  in  statistical  analy- 
sis in  which  it  is  desirable  to  determine  the  correlation  be- 
tween the  magnitude  of  any  individual  constituent  element,  z, 
of  the  variable  X  and  the  sum  of  the  remaining  elements  (X — x) . 
Indeed,  all  possible  measures  of  this  kind  may  be  needed,  i.  e., 

'•x,(X-a^)»  ^x^iX^x^*  'TxJiX-x^y      •       •      •      »'«^(X-«„)- 

If  X  be  large  and  the  values  of  xi,  x%j  Xi  .  .  .  x^  vari- 
able, the  arithmetical  routine  may  be  troublesome,  in  fact 
practically  prohibitive. 

The  correlation  between  the  sum  of  two  components  and  the 
sum  of  the  remaining  components 
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2(x»),  2;(x,»),  2(aj,),  Z{x^)  .  .  .  ZCxJ,  2(a:,»)  and  Z(X), 
2(2?)  with  the  product  moments  2(xiZ),  2;(xjZ),  Z(xt2^ 
.     .     .    X{zJK)  lead  directly  to  the  desired  results. 

In  the  following  section  I  give  the  equations  in  terms  of  the 
original  moments  or  moment  coefficients. 

The  means  and  standard  deviations  for  the  individual  com- 
ponents; say  for  example  the  pth  component,  are 

The  means  of  the  sums  of  the  remaining  components  are  quite 

obviously         

(X-xO  =  [S(X)-S(xi)]/iV,  etc., 
while  the  standard  deviations  are  given  by 


cr*cx-ai)=  {s(-5^)-2S(x2X)+2(x2«)}/iV~(X-X2)^  etc. 
The  mean  for  the  sum  of  two  components  is 

and  so  on  for  any  number  of  components. 
For  the  sum  of  the  remaining  (n— 2),  (n— 3)  components  the 

means  are    

(X-Xp-x.)  =  [S(X)  -S(Xp)  -2;(x.)]/iV, 

and  similarly  for  reductions  due  to  the  removal  of  3,  4  or  more 
components. 

For  the  sum  of  two  components,  (Xp+x^) 

cF*=[2;(xp»)+22;(XpX,)+s(x,»)]/Jsr-  (x^+x,y 

For  three  components,  {x„^+Xp+x^) 

cr«=[S(x^')+2;(Xp«)+S(x,')+2S(x^Xp)+2S(x^x,) 
+22(XpX,)]/iV-  (x«+xp+x,)» 
For  fom*  components,  (x^+x^+Xp+Xg) 
a^^[2{Xf?)+     .     .     .     +2;(x,«)+2Z(x^xJ+     .     .     . 
+22(XpX,)]/JSr-(xA+     .     .     .     +x.)S 

and  so  on  for  higher  numbers  of  components. 

The  values  of  the  means  of  the  (n— 2),  (n— 3),  (n— 4)  re- 
maining components  have  been  indicated. 
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The  standard  deviation  of  the  value  which  remains  after 
deducting  the  values  of  two  components  Xp  and  x^  is 

The  value  of  a^x-^x^-^xj^-x^)  is  given  by 

2Z(a;p30  -22(x,X)  +2Z(x^gp)  +2S(g^a;,)  + 

2S(XpX,)]/iV-(Z-x^-Xp-x.)* 

The  process  for  the  value  remaining  after  the  renewal  of 
four  components  is 

cr«  =  [S(X»)+2;(x,»)+     .     .     .     +2(x,«)-2S(x,Z)- 
.     .     .     -2S(rc,X)+2Z(x,a:J+     .     .     . 

+2S(XpX.)]/JV-(X-XA-     .     .     .     -x.)V 

I  now  turn  to  the  correlations. 

Consider  first  of  all  the  simplest  of  the  two  problems,  the 
determination  of  the  correlation  between  a  component  and 
the  smn  of  the  remaining  components  of  the  variable. 

The  correlations  between  the  variable  and  its  constituent 
elements  fj^^X)  ^x^y  f^,  .  .  .  r^^x  are  often  wanted  for 
themselves,  and  in  any  instance  are  relatively  easily  deter- 
mined. The  regressions  of  X  on  its  constituent  elements,  say 
on  the  pth  component,  is 

Tx^X— 

Obviously  the  regression  slope  of  (X— Xp)  on  Xp  is 

%(x-xp) 2L  =  %x—  ^  1 

% 
or  in  terms  of  correlation 

^        ^  ^    <^(X-Zp)       <^(X-V 

I  now  turn  to  the  formulae  necessary  for  the  determination 
ofj[the  correlation  between  the  sum  of  any  two  components, 
say  Xp  and  x^,  and  the  sum  of  the  remaining  components, 


<rx     _     % 
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(X— Xp— Xj),  of  any  three  components,  say  x^  Xp  and  x^  and 
the  sum  of  the  remaining  components  (X— x.|— Xp— x^),  and  be- 
tween the  smn  of  any  foiir  components,  say  Xj^  x^,  Xp  and  x^  and 
the  simi  of  the  remaining  components,  (X— Xj^— x^— Xp— x^). 

The  product  moments  for  the  smn  of  two  variables  (Xp+x,) 
and  the  smn  of  the  remaining  components  (X— Xp— x,)  is 

2;(XpX)  +2(x^  -22;(XpXi)  -2;(Xp«)  -  S(x^») 

For  the  sum  of  three  components,  (x^+Xp+x^),  and  the 
sum  of  the  remaining  components,  (Z— x^— Xp— x,),  the 
product  moment  is 

2(x„,X)+2;(XpX)+S(x^)"22(x«Xp)-2S(x„x,)-22;(XpX,) 
-2;(x«*)-S(Xp«)-2(x.«) 

The  product  moment  for  four  components  {x^+x^+Xp+x^ 
and  the  sum  of  the  remaining  components  is  of  course 

2[(xA+x^+Xp+X4)(Z-x^-x^-Xp-x,)] 

which  is  easily  thrown  into  the  convenient  form  illustrated 
above  for  two  and  three  components. 

In  certain  cases  the  coeflScient  of  correlation  between  a 
single  component,  say  Xp,  and  the  sum  of  the  components 
remaining  after  the  deduction  of  the  pth  and  one  or  more 
other  components  is  desired.  Or,  more  generally,  the  coef- 
ficient of  correlation  between  the  sum  of  n  components  and  the 
smn  of  the  components  remaining  after  the  deduction  of 
n+1,  n+2,  n+3    .     .     .    components  may  be  required. 

The  moments  from  which  the  means  and  standard  devia- 
tions of  the  various  components,  sums  of  components  and 
differences  may  be  computed,  have  already  been  indicated. 
Thus  the  product  moments  only  are  required. 

For  the  correlation  between  a  single  component,  Xp,  and  the 
variable  less  two  components,  Xp  and  x^,  the  product  moment  is 

2(XpZ)«S(Xp2)-S(XpX,) 

For  the  correlation  between  a  component,  Xp,  and  the  vari- 
able less  three  components,  (X— Xp— x,— x„j),  the  product 
moment  is 

2(1^)  -S(V)  -7^ix^x,)-Z(x^J 


Digitized  by 


Google 


4/j  uorreuuion  oetween  uomponems.  5oy 

The  formula  for  the  product  moment  underljring  the  corre- 
lation between  a  component  and  the  variable  less  the  sum  of  a 
larger  number  of  components  is  obvious. 

For  the  sum  of  two  components,  (Xp+Xq),  and  the  value  of 
the  variable  less  three  components,  (X— Xp— x^— rc^),  the 
product  moment  is 

2(XpZ)+2(x,X)  -S(Xp2)  -2(x,2)  -.2S(a;pa:,) 
-S(XpXj-S(x^xJ 

Correlations  beyond  these  for  the  sum  of  three  components, 
(Xp+Xq+x^),  and  the  value  of  the  variable  less  that  of  four 
components,  (X— rCp— »j— ic,„— x^^),  will  be  required  very  rarely 
indeed.     The  product  moment  for  such  a  relationship  is 

2  (XpX)+X  (x^)  +  2(x,^)  -2(Xp2)  -S(x,2)  -S(x^«)  -22;(XpX^) 
-2S(XpXj  -2S(x^^J  -S(XpXA)  -S(x^^a)  -S(x«,Xa) 

Thus  the  formulae  for  the  determination  of  all  of  the  funda- 
mental constants  required  in  the  calculation  of  the  coefficient 
of  correlation  between  the  sum  of  from  two  to  four  compon- 
ents and  the  sum  of  the  remaining  components  have  been 
deduced. 

Some  of  these  results  are  known,  others  are  such  as  anyone 
familiar  with  elementary  statistical  theory  might  write  for 
himself.  My  object  here  has  not  been  to  express  the  rela- 
tionships in  the  most  elegant  form  but  in  that  most  convenient 
for  practical  work.  The  computer  will  note  the  great  advan- 
tages of  determining  the  moments  and  product  moments  for 
the  individual  components  once  for  all.  It  is  often  just  such 
simplification  of  method  that  greatly  decreases  the  labor 
involved  in  the  routine  of  the  computing  room. 
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sient's  dependency.  Similarly,  cognizance  has  only  been 
taken  of  those, cases  wherein  results  were  positively  ascer- 
tainable. 

The  investigation  was  undertaken  for  three  general  purposes. 

1.  Is  the  duration  of  dependency  increasing  or  decreasing? 

2.  Are  relief  agencies  tending  to  pauperize  their  constitu- 
ency, understanding  by  that  term  a  ''subjective  condition  in 
which  a  person  prefers  and  persists  in  living  on  charity,  loses 
his  respect  for  self-dependence  and  has  no  ambition  to  obtain 
through  his  own  efforts,  a  more  comfortable  life?'*  In  other 
words,  does  the  relief  office  tend  to  engender  a  feeling  of  what 
Marx  terms  ''verdammte  BedUrfnisslosigkeiV'? 

3.  Assuming  that  duration  of  dependency  is  one  of  the  many 
indices  or  coefficients  of  efficiency  in  relief  work,  is  there  a 
possibility  of  developing  a  measuring  scale  whereby  the  work 
of  various  cognate  organizations  may  properly  be  compared? 

From  a  certain  point  of  view,  duration  of  dependency  may 
be  considered  as  withdrawals  from  a  life  insurance  corporation 
and  statistically  treated  similarly.*  The  following  table, 
then,  is  homologous  to  a  table  of  withdrawals  in  life  insurance 
and  the  annual  withdrawal  rates  are  therefore  analogous  to 
the  rate  of  solution  of  a  case  of  dependency  or  in  other  words 
the  rate  of  duration. 

A  word  of  explanation  will  make  clear  the  meaning  of  the 
above  table.  Of  2,466  cases,  1,174  were  solved  with  a  duration 
of  less  than  one  year.  The  rate  of  solution,  then,  is  47.8  per 
himdred  cases.  Further,  of  1,292  cases  exposed  to  risk  for  a 
period  of  one  year  385  were  solved  with  a  duration  of  one  year. 
The  rate,  therefore,  is  30  per  hundred  cases. 

The  light  curve  in  the  following  chart  is  constructed  from  the 
actual  rates  of  solution  as  given  in  Table  III.  The  heavy 
is  the  smoothed  curve  through  our  rough  data.f  It  can 
be  seen  that  the  rate  of  solution  decreases  rapidly  for  the 
first  few  years  and  then  remains  essentially  the  same  for  the 
fifth,  sixth,  seventh,  eighth,  ninth,  tenth,  eleventh,  and 
twelfth  years  of  duration.  Thereafter  the  rise  is  rapid  to  the 
close  of  the  seventeenth  year  of  exposure.    This  may  be  ex- 

*  For  ft  fuller  explanation  of  the  method  herein  used  see  Elderton  and  Fippard,  Conetniotion  of  MortalitT 
and  SiekneM  Tabtee,  p.  29. 
t  For  fuller  explanation  of  the  method  see  A.  L.  Bowley,  Elements  of  Statistics,  pp.  251-256. 
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plained  by  a  posteriori  reasoning  somewhat  as  follows.  The 
high  rates  of  solution  noticeable  in  the  early  years  of  exposure 
are  due  to  the  more  or  less  acute  cases  of  dependency.  The 
mediiun  rates  of  solution  in  the  center  of  the  mass  of  the  data 
are  due  in  large  part  to  the  chronic  nature  of  the  dependency, 
such  as  widowhood.  The  children  are  still  small  and  no  solu- 
tion can  be  expected  before  the  twelfth  year  of  duration  until 
two  or  three  of  the  children  have  started  to  work.  Color  is 
lent  to  this  hypothesis  by  the  high  rates  of  solution  from  the 
thirteenth  year  onward.  Detailed  examination  of  the  cases 
for  several  years  bears  out  directly  this  reasoning. 


Veore  of"  Exposure. 


In  addition  to  visualizing  the  rates  of  solution  for  our  data, 
the  curve  may  be  used  for  comparative  purposes.     Thus,  we 
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can  determine  whether  any  one  single  year  gave  a  higher  or  a 
lower  rate  of  solution  than  our  average  or  composite.  In  this 
manner,  we  will  be  enabled  to  ascertain  whether  the  duration 
of  our  dependency  is  increasing  or  decreasing.  (To  preclude 
unbiased  errors  we  use  the  curve  of  actual  average  rather  than 
the  smoothed  curve.)  The  following  table  shows  the  positive 
and  negative  deviations  from  the  composite  average.  No 
accoimt  is  taken  of  quantitative  deviations  but  merely  whether 
the  deviation  is  positive  or  negative. 

TABLB  n. 
POSITIVE  Am>  NEGATIVE  DEVUTI0N8  FROM  THE  COMPOSITE.       , 
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In  order  to  make  clearer  the  data  in  the  above  table  the 
deviations  have  been  grouped  into  two  parts:  the  first  group 
comprises  the  series  of  years  1897-1898  through  1904-1905; 
the  second  group  consists  of  the  years  1905-1906  through 
1912-1913.  The  following  table  shows  this  in  concise  form. 
From  the  table  below  it  is  noticeable  that  the  proportion  of 
negative  deviations  from  our  composite  average  decreases 


PoatiTeDeriatioiit. 

Year. 
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Total 

1897-1898  to  1894-1896 
1005-1906  to  1912-1918 
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61.2 
85.9 
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about  42  per  cent,  from  the  first  period  until  the  second  period. 
In  other  words  our  rate  of  solutions  of  cases  of  various  terms 
of  exposure  has  materially  increased  in  later  years  as  is  seen 
by  the  fact  that  of  116  observation  periods  71,  or  61.2  per  cent., 
deviated  negatively  from  our  composite  average,  whereas  in 
the  second  group  there  were  64  observation  periods  of  which 
23,  or  35.9  per  cent.,  deviated  in  a  similar  direction  from  our 
composite. 

In  all  of  the  previous  proofs  of  the  decrease  in  duration  of 
dependency  we  have  formulated  our  comparison  upon  a  com- 
posite average  of  all  observations  for  all  years  and  for  varying 
terms  of  exposure.  There  remains  another  method  of  com- 
parison, namely,  to  take  as  our  basis  the  rates  of  solution  of 
those  cases  arising  during  the  year  1897-1898.  In  order  to 
show  the  method  involved  the  following  table  is  shown.  The 
structure  of  the  table  is  such  that  we  may  ascertain  what  pro- 
portion of  the  cases  originating  in  any  one  year  have  been 
solved  after  a  definite  term  of  exposure  to  solution.  Thus,  of 
the  cases  arising  in  the  year  1900-1901,  71.3  per  cent,  have 
been  solved  after  the  fourth  year  of  exposure,  etc. 

In  order  to  simplify  the  table  below  we  will  tabulate  the 
positive  and  negative  deviations  in  a  manner  similar  to  the 
previous  table  where  we  tabulated  the  deviations  from  our 

TABLE  ni. 
CUMULATIVE  RATES  OP  SOLUTION  BY  YEAR  OF  EXPOSURE. 
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compositive  average.    The  following  table  shows  the  results 
of  such  a  tabulation. 


TABLE  IV. 
POSmVE  AND  NEGATIVE  DEVUTIONS  FROM  BASIC  YEAR. 
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ToUl 
Percent. 

104 
68.4 

48 
81.6 
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100.0 

From  the  above  table  it  will  be  seen  that  of  152  observation 
periods  104  deviated  positively  from  our  basic  year — 1897- 
1898.  The  proportion  is  68.4  per  cent.  In  other  words,  more 
than  two  thirds  of  the  cumulative  rates  of  solution  are  higher 
in  periods  subsequent  to  our  basic  year.  Moreover  the  data 
we  have  compared  are  homogeneous,  that  is,  we  have  compared 
rates  of  solution  for  cases  of  similar  periods  of  exposure.  It 
is  interesting  to  notice  that  of  the  108  observation  periods  in 
the  first  half  of  our  data  (namely  from  1898-1899  to  1906-1907) 
67,  or  about  62  per  cent.,  deviate  positively  from  the  basic 
year.  A  similar  calculation  for  the  latter  half  of  our  data  shows 
that  of  44  observation  periods  37,  or  about  84  per  cent.,  deviate 
in  a  positive  direction  from  our  basic  year.  In  other  words, 
the  rate  of  solution  materially  increases  in  the  latter  half  of 
our  data  over  the  first  half,  taking  the  first  year  as  our  basic 
year  for  comparative  purposes.  This  corroborates  the  com- 
parison of  our  data  with  our  composite  average  as  shown  in 
Table  III.  We  see,  then,  that  in  all  periods  subsequent  to  our 
basic  year  the  positive  deviations  far  exceed  the  negative 
deviations.    To  restate  the  results,  the  rates  of  solution  are 
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accelerated  in  later  years,  or  in  other  words  the  duration  of 
dependency  is  decreasing. 


O 


Ycm^of  Expoeui* 

SUMMABT. 

To  conclude,  let  us  restate  the  threefold  purpose  of  this 
statistical  investigation.  The  first  problem  was  to  determine 
whether  the  duration  of  dependency  is  increasing  or  decreasing. 
The  second  problem  was  to  determine  whether  relief  agencies 
were  fostering  and  engendering  a  state  of  pauperism.  Thirdly, 
is  there  a  possibility  of  developing  a  measuring  scale  of  eifi* 
ciency. 

The  answer  to  the  first  of  these  questions  is  easily  given  by 
the  statement  that  the  duration  of  dependency  undoubtedly 
is  .decreasing.    To  assign  causes  for  this  decrease  is  difficult. 
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We  may,  I  think,  assume  that  the  nature  of  the  dependency 
inth  which  we  deal  at  present  is  at  least  as  deep-seated  and  as 
chronic  as  that  experienced  fifteen  years  previous.  Indeed^ 
signs  are  not  wanting  that  our  current  dependency  is  of  a  more 
chronic  nature  than  hitherto.  It  seems  that  there  is  but  one 
<5ause  that  will  account  for  the  constantly  decreasing  duration 
of  dependency,  especially  since  this  decrease  continues  during 
years  of  cyclical  fluctuations  of  labor.  The  cause,  in  our  opin- 
ion, is  to  be  foimd  in  the  efficient  rehabilitation  that  has  been 
<5arried  forward.  We  have  set  in  action  agencies  which  secure 
and  discover  cases  of  illness  in  their  early  incipiency.  There- 
after, efficient  codrdination  takes  care  of  every  emergency. 
On  the  side  of  illness,  a  convalescent  home  ends  the  rehabili- 
tation. On  the  side  of  maladjustment  to  economic  conditions 
a  wholesome  policy  of  establishment  in  business  ventures  has 
been  prosecuted. 

The  second  question  can  also  be  answered  in  the  statement 
that  relief  agencies  are  not  pauperizing  their  constituents  as 
can  be  seen  from  the  smoothed  curve  the  shape  of  which  can 
only  be  interpreted  by  the  statement  that  those  cases  of  long 
duration  are  more  particularly,  if  not  solely,  composed  of 
<;ases  of  long  time  dependency  such  as  widowhood. 

The  third  question  relating  to  the  possibility  of  developing 
a  measuring  scale  or  a  norm  is  exceedingly  theoretical.  The 
first  table  presented  in  this  study  gave  the  rates  of  solution 
of  cases  of  varying  duration  classed  according  to  the  year  of 
origin.  If  similar  studies  were  made  over  wide  areas  and  by 
different  organizations  it  would  be  possible  to  develop  a  table 
fiimilar  to  the  American  Experience  Table  of  Mortality  in  life 
insurance  statistics.  When  such  a  table  shall  have  been 
completed  we  can  measure  how  far  either  above  or  below  the 
expected  rate  of  solution  for  any  particular  year  of  exposure  a 
definite  organization  has  reached.  The  corollary  necessarily  is 
that  various  organizations  could  be  more  intelligently  com- 
pared than  at  present.  It  may  be  objected  that  the  method  is 
faulty,  inasmuch  as  a  large  accession  of  widows  with  small 
children  would  tend  to  lengthen  the  duration  of  dependency. 
The  answer  to  this  objection  is  that  the  efficiency  of  an  organi- 
zation is  to  be  found  in  the  number  of  widowhoods  that  have 
been  prevented. 
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REVIEWS  AND  NOTES 


MINUTES  OF  THE  FIRST  MEETING  OF  PHILADELPHIA 
STATISTICIANS. 

At  the  suggestion  of  Edwin  W.  Kopf ,  Assistant  Statistician  of  the  Metro- 
politan Life  Insuranoe  Company,  and  Carroll  W.  Doten,  Secretary  of  the 
American  Statistical  Association,  Dr.  Chas.  Scott  Miller  issued  a  call  for  a 
meeting  of  representative  statisticians  in  the  dty  of  Philadelphia)  together 
with  local  members  of  the  American  Statistical  Association,  to  consider  tlie 
advisability  of  organizing  some  statistical  body  in  this  dty.  Therefore, 
twenty-one  invitations  were  extended  and  fourteen  persons  were  present. 
The  meeting  was  held  on  October  16  in  the  office  of  the  Director  of  the  De- 
partment of  Public  Health  and  Charities.  Dr.  Krusen,  the  Director,  pre- 
sided at  the  meeting  and  after  expressing  the  purpose  in  issuing  such  a  call, 
the  subject  was  thrown  open  for  general  discussion.  It  was  the  concensus 
of  opinion — 

1.  That  there  should  be  some  standardization  of  method  and  improve- 
ment in  statistical  technique; 

2.  That  data  should  be  interpreted  for  public  consumption  in  more  of  a 
non-technical  manner  than  has  been  adopted  heretofore. 

It  was  moved  by  Dr.  Jackson  and  seconded  by  Mr.  Linton  that  a  statisti- 
cal organization  be  formed.  The  motion  was  carried.  It  was  then  moved 
and  seconded  that  we  affiliate  ourselves  with  the  American  Statistical 
Association  and  establish  a  local  branch  of  this  body. 

Temporary  officers  were  chosen  in  the  persons  of  Dr.  Wilmer  Krusen  as 
Temporary  Chairman  and  Dr.  Chas.  Scott  Miller  as  Temporary  Secretary. 
Mr.  John  A.  Vogleson  moved  that  the  Chairman  be  authorized  to  appoint 
a  committee  of  five  on  organization.  Dr.  Lee  Welling  Squier  amended 
this  motion  by  adding  the  Chairman  and  Secretary  as  members  of  this  com- 
mittee on  organization  ex-officio.  The  following  were  then  appointed  by 
the  Chairman:  Dr.  Robert  Riegel,  Chairman;  Prof .  L.  P.  Myer,  Dr.  Louise 
Stevens  Bryant. 

The  functions  of  said  committee  were  defined  as  follows: 

1.  To  draft  a  constitution  and  by-laws; 

2.  To  plan  for  additional  membership; 

3.  To  suggest  the  number  and  method  of  conducting  meetings,  both  for 
this  body  and  for  public  gatherings; 

4.  To  stimulate  interest  in  statistical  endeavors  along  all  lines  of  work. 

It  was  suggested  that  members  send  the  names  of  any  persons  who  mi^^t 
be  interested  in  statistics  to  the  Secretary  and  that  an  invitation  be  ex- 
tended to  these  persons  to  attend  our  next  meeting. 

On  motion  of  Dr.  Francis  D.  Patterson,  which  was  properly  seconded* 
the  meeting  adjourned  to  meet  at  the  call  of  the  chair. 


Digitized  by 


Google 


57]  Reviews  and  Notes.  869 

The  following  persons  were  present: 

Dr.  John  Price  Jackson,  Commissioner,  Pennsylvania  Department  of 
Labor  and  Industry; 

Dr.  Robert  Rie^  Assistant  ProfeBSor  of  Insurance  and  Statistics,  Uni- 
versity of  Pennsylvania; 

Mr.  George  Wood; 

Mr.  George  M.  Merkle,  Statistician,  Division  of  Housing  and  Sanitation; 

Miss  Alice  Haldemann,  Bureau  of  Municipal  Research; 

Mr.  William  Byer,  Bureau  of  Municipal  Research; 

Prof.  L.  P.  Myer,  Department  of  Economics,  Temple  University; 

Dr.  Louise  Stevens  Bryant,  Municipal  Court; 

Dr.  Lee  Welling  Squier; 

Mr.  M.  Albert  Linton,  Vice-President,  The  Provident  Life  and  Trust  Co.; 

Dr.  Francis  D.  Patterson,  Chief,  Division  of  Hygiene  and  Engineering, 
Pennsylvania  Department  of  Labor  and  Industry; 

Dr.  Wilmer  Krusen,  Director,  Department  of  Public  Health  and  Chari- 
ties; 

Mr.  John  A.  Vogleson,  Chief,  Bureau  of  Health; 

Dr.  Chas.  Scott  Miller,  Chief,  Division  of  Vital  Statistics. 

Chas.  Scott  Milleb,  M.  D., 
Secretary. 
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VITAL  STATISTICS. 

1917   Pbogress   Refobt   of  the  CoMaoTTEB  ON  Relation  of 
Census  to  Vital  Statistics  to  the  Sechon  in  Vital  Statu 
TIGS,  American  Pubuc  Health  Association. 

By  Wiluam  H.  Guilfot,  M.D.,  and  Edwin  W.  Kopf. 
New  York  Medical  Journal,  October  6, 1917. 

This  committee*  was  appointed  in  1916  to  inquire  into  the  chief  as 
of  and  requisites  for  public  and  private  vital  statistics  work  in  the 
census  year  and  to  submit  constructive  recommendations  on  these  p 

This  report  is  more  of  a  summary  of  recent  progress  in  the  general 
of  vital  statistics  and  closely  related  social  statistics  of  various  kinds 
a  program  for  the  Census  of  1920.  The  committee  apparently  thio 
the  U.  S.  Census  for  the  year  1920  in  two  ways,  namely,  as  a  definite 
for  a  general  review  and  as  an  agency  for  accomplishing  certain  things 

A  goal  is  always  desirable  as  a  spur  to  effort,  and  there  is  much  to  b 
in  favor  of  making  1920  the  end  of  a  period  withia  which  certain  re: 
should  be  accomplished.  It  should  be  borne  in  mind,  however,  th 
inventory  is  not  only  a  means  of  closing  up  the  accounts  of  past  transac 
but  is  a  basis  for  new  enterprise  to  follow,  and  its  taking  should  not  be 
so  important  and  absorbing  as  to  distract  attention  from  or  to  impec 
regular  ongoing  of  the  business. 

Naturally  the  committee  lays  much  stress  on  vital  statistics,  but  i< 
not  neglect  the  opportimity  to  make  helpful  suggestions  of  improveme 
the  enumeration  of  population,  by  racial  and  local  groups,  which  woi 
of  service  to  social  investigators  as  well  as  to  those  working  for  imp: 
health  and  sanitation. 

*  WilUam  H.  Qnilfay,  ohainxttn,  CreBqr  L.  Wilbur,  Fredenek  L.  Hoffinan,  Wade  H.  Frost 
W.  Glorer,  Frana  Schneider,  Jr.,  John  S.  FoHon,  WiUiam  H.  Davit,  Walter  F.  WiUeoac.  and 
W.  Ebpf ,  eorreepondiDg  lecretaiy. 
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Perhaps  the  most  important  thing  to  be  done  at  the  time  of  or  through  the 
Census  of  1920  is  to  obtain  more  nearly  adequate  statistics  of  sickness  thaji 
are  now  available.  The  movement  for  the  institution  of  health  insurance 
in  the  various  states  that  have  already  started  on  a  program  of  social  in- 
surance through  the  enactment  of  workmen's  compensation  laws  would  be 
greatly  facilitated  by  such  statistics,  and  all  public  health  work  would  be 
afforded  a  fact  basis  which  it  now  lacks  to  a  luge  degree. 

The  committee  is  to  be  commended  for  its  painstaking  work  and  it  is  to 
be  hoped  that  some  part,  at  least,  of  its  excellent  program  may  be  carried 
out  in  the  next  census. 

C.  W.  DOTEN. 

Massachusetts  Institute  of  Technology. 
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